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.OLuiuiVI jt^ljJ ciiLUVI : (2) Jal»ll 
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• • 
. ClilLhdl ^X4uiVI ^.ajill >a^l ^ ^;iLa)dI ^^Luiall ^JjjII 

jliAdl Aj.4uiVI ^ t^Jxuijla ^LJjI ^ AjLttii ^Jjl!l ^'-^ ' 

. ± 1.5(T 

.AjjjAiill AjjJVI AfrljAd diLSj^ ^ I "-^ j' ■ AluJI (JjJaiii A^jj^l ^jUI 

.2011 ^ 

jdLjjl jA^a&lubt ^j''^*' A^iLafti SIPOC * 

.SjlaiuiJI kAMl\ - (^u ii-^'tfl Jjfl Spiramycine — S Xbar/R Jaj*2»JI i^jJ 
.S jkuJI ciiaJi iiLsxil - ii-^'tti Jjfl Spiramycine — S Xbar/R Jaj*2»JI 3a jl 
.9 jkiuJl ^jU AjImlSI - (^jjHi^'^l JjS Metronidazole — S Xbar/R JajJslI 3a jl 
.9 jiai*Jt cjaj AjiaxSi - (^jjm^'H JjS Metronidazole —J Xbar/R laj^t SajJ 
■dijHi^MI (Jjfl Metronidazole J^f (> cjlLx!! cjULJ Normality test 
.(^u n'^'sW (Jjfl Spiramycine J^l 6^ ;:jUjstSt ;:jULjl Normality test 
11-^111 Jjfl Spiramycine J^i 6^ AjImlSI 9jj1» 
.C)u ii-^'fl Jjfl Metronidazole J^i Cy» kA^l] i JjIsj 

.kuijjX»l\ 3ilil»II 3jjlaJI i-iUuiVl Jjiaal jj^l j i_ixuill JjiIaJi 

.S jkiuJi AjLmlSI - (^jjHit'^l jju Metronidazole — S Xbar/R laj-iall SajI 
.9 JomjjI] cjaj AjiaxSl - (^jjm^Mt jju Metronidazole —J Xbar/R JaiUsit A^ji 
.9 jkiuJt ^jU AjiaxSt - (^jjHi^Mt jju Spiramycine —J Xbar/R laj-iait 3a 
.S jkuJt cjaj AjiaxSl - (^jjm^MI jau Spiramycine —J Xbar/R laj^t 3a jl 
.C)u if^'sW jau Metronidazole J^l (> cjIIjlII cjULuI Normality test 
.C)u ii-^'fl jau Spiramycine J^i Cy» ciiUadl diULol Normality test 
.C)u ii-^'fl jau Spiramycine J^i Cy» 3jL»»il SjjI* JjIsj 
.(>ua1II j«j Metronidazole J^i (> 3,iLaftil S jjI* 
.3^1 jiil -'■it^i'.xtt ^j^^l 3£j^ ^ * "T."" 3luill SjjLxJ 3AjjLaII ^j-jfa-'^t 3auII 



J 



.4j\<v»U (^xjijial\ ^Jjdll >^ c)J;A^ c!^ <^ S'J;!*^' >^>^ 

• ± 1.5(7 Jj1«J dilihdl 

fLua^VI j>t ^^'hiL ^^jjHi^Mt Jj^ Metronidazol ciiUiC' ^^ULu JJaJ 
.^^^Lhdjll fUo^VI j>t ^ViHiL £)jHi-\M) Jj^ Spiramycin kliUj& ^Ulu Jjla^ 

.^^^i^jJI ^Lt^^yi ^l.i^luiL ■"■>■'<) Jau Spiramycin ^ULu Jjil^ 
.^^^iuajll ^Luft^VI ^l.iHuib (^j' jxj Metronidazol ciiLL^ ciiULu (^A^ 

.AIulII iIiULul fjXAiSal] ^Jjiiil jW^' 

- ""^^ J^ljjiJI CjljUAjjj ^tl] 

- ■ (j^L^Ali Jj^'*-' 
•Bartlett's Test j KMO jUll 

.(^LjlulVI lIlljU& -jj'"' jtuL« 



C 



: ^ jLa -1-1 

^_^ic. C-iIa;.!^ J ( (JLlU^aj ^ 4.uiS.nJ La J ( AxtJlaiJI AjjIj^I (JIjjoiVI ^ ^uiallojl a!i^ •^Ljjl ^ 

LaJ (j-aLk J^juij A^UJl jjl-il^JI Ajjl j^l <^l£^>juiJl j ( j»lc. J^jjoJ AjjjSU AjuL^I (-lll£^>juaJl 
(_^Jcl ^ ^"'^ (JjJ^J^l *JJJ*^ (^l£jjuiJl (_^ic (jiajij AjjjjoJI AjjjVI AcLiiyia (Jlll£^>jui 

^ ^ ^ ^ ^ 7- '' ' " '"' '"'I J ( \jjlsLl JM^^l sJj^l (jjjoi^ (— ulLuol i^^l±l (jjj ^ liUj (jya^"' Clll£jjai]l 

J .<ijS^\ A£.\ly^ <iAxl\ CjlSjjiil JaLuJ ^ AjjJaUil ^Llfl]! Cjl jluJl ^ jUSjj'^lj Cjl^ ^1 J 

L^l LaS Aj^ jJ ■Aj^LiSl (j-a <<aJaiLa3l dllclik^l jj^ oA^lj ^>JLj3U j ( (_5jjjaiJI ^1 j^l (j^'il ^Jj"'^"' 

jJjLuiJ AaMJ j ( GMP ^jik^aiill (-llLoijLa-a j ( ISO 9001 oJj^l ^^ '^ (3,'.'^"'.' (»_>^ 

AjjjjuJI AjjIj^I t h n^l La^ ^ g"'^ -^"I'l^^ a^j^l jjjUua AlA^ Ljolr. Ik^^ Aj^IslSI Ajj^VI 

^jjjuJI (jlal_^l a£ (wlui^ (J-lcUaluil j ( Ajlj^l j ( Ajla^S^] j ( AjjjjuJI ^IjjoiVl ^ i^-^:^ Ajlxjoi 

Aluill A.A^.^j^ • l^j^^LlLa] (jjiiallall jjuoill j ( (jLaVl j ( Ajllxill j ( a^j^l ' * 'j^ ^ 



JaLui jl ^ <^.'\-N"hii<\\l (jj I ' " j7> (S ' lI"^! o^lj (jj I ii'tM Six Sigma. 1 '^t^J'" 

ClulS SJjLL ^Ixa l!:JJ^ J ' 'A"qiln<\\l LllLJalall ■^J^vJj a-iljj j 4 CllLaA^I j ( LllLaJlLall 

(_3ji^ <— a.i^ 1 (^''il jl<\r. LllLi.^p«<i ^ Sjjjiiall (jJajiaal j-iUjoiaII ^rmll ^jJjJa (jc. lilli j ( ^jl jJoiVl 
t ijlK'i ^ jjjS ^j^suikj '^-asljJ La J i LjJjSj 4-1 JJC ^^V^ ci' 3.4 DPMO f-l-il (_5 

^.laJl] lia J (jjloju J ( jl jSl ^jLLali lilSj -llijJ (_5-5jlj J ' DMAIC (_s^-^ A^auJal j 

. jl j-ajjoil J ( L^Laj J ' oj-iti-all s-i^ <j-aaiallll AjlaaJI A-iiJI 

I'LiAllaJl dllSjjill j^' 1 '^Jj^l '^^'-^-^ jLiajl (J^(^ (-^~-^) <-J^-^^ j(; hj j 
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(Park , 2003,P.5) V»^l*it jJ ^ AluJt Aja^I* jLiul ja: (1-1) Jliil 



-2- 



(jjjoiAJl] l^JxAaJluil J ( ^W-^ ^ '^^luJI j'^ (; ' ^ (jj'^"'' AxaJlc AjjIj^ Clll£^)juo a!^ (J-IIA^ I j 

Baxter , Eli Lilly , Johnson & Johnson and Novartis 

L_ajjSj (JiLk (> jj (> ojjjall AALi.Ull Lgjjjaj 2^1^ Motorola , GE , Dow Chemical 
( Jemelid & Roan . 2009 ) . \^ aSj^ aiJI k^s^ 

: diaJI iLii*i4 -2-1 

sjj^ ^_^Ic.l (^j"'-^"'^ A ■>.-i\^\l ajI^^I ciil£jjai]l yjj sJjIJm^ A-MisLio AjjjjoJI AjjIj^I (^^jjoJI 

^Jjll\ ajjjVI J t (Generic) AjouiaJl ^jj^' ajjIj^I ajJU. AjoiliJl 

(Jl)l£jjail] Aj^LJI ^^-''^ ^ j"''' pistil jluiA ^^^Ic AjjIj^I l^Uj] ^Jj^l 

^ ^ AjjIjoII (—illk^Vl *JJJ^ Ajjoij cJ*-^ J-«Vl ~ (-llljiui 10 oJIc — Sj^JXall 

<C._jjLLa Aaj*^ ' "I J ' (JISjoiIj gUij 1^1 L^jiaJ j_jlSl Ajlaiill jl jj-a A^Liila AjjjjoJI ClllSjjjill 

^Ia^IuiI j ( A^AaJluuJI AjjIj^I jjj^ J ( ^tljyi ^j^-^ ''''j'^^"' (J!^Lk ^ (S'j'^"'^ AjjjjuJI 

.-.IkaU ^ ^ Ajj_^1 AjjIj^I ^li^JI j>a AjjIaiJI AjIjUJ dia.yi ia-V j . ajLjll 



^ l^jx^aj ajjjjJalL (^g^^-i V ^-iL.^ ("^IjUr. dlL^j^^ ^ A a\\ dll^jll JJ^-^ L)j 

<jb<aLk ^ ^J-^^) ^-^J^ (j^Lb^a^ (Jill jliikVI ^ (jj^ C5^>^^ L)^ J ' '^-^ 

^ ■ ^ (_^Jc *— 1 jJC- (^^ic AS!^ A\> <^\\ Clil ji VT\"hrt<\\l (j^ ^ jjll l^A jil^l sjjJaiJ 

J ( a.^j^l (jc j_yi^3jl\ ^^Lla ^ 7- (; ' ^ ^jGj AjjjjoJI C-)l£^)jua]l (.Lt^Ull C^^J * . '"i*^ J 



AJjuJI '','7-(S''^^ tj,'.'^"'^^ A^ljJ AjjjjuJI Ajj^VI AC-Uxo Clll£^)juo ^ a^j^l yJjolAjl] 

ad/^ (j-a sjlijjuo*^lj ^Ic. cJ^JuaJ AjjjjuJI AjjJ*^1 <C.Llk^ ClllSjjoi ^ j ( ? AjjIj^I ClllcLik^ai] 

? ^Ic JSjuoJ AjjjjoJI AjjjS/I Aclik^ ^ J i ?AjjIj^I 

a£ jji ^ Uaajoi AiuJI A j-> ( ;<« (Jjniajl ALua-JI Jijijall L> .3 
? ^Ic JSjuoj Ajj_^I AjjjVI Aclik^ (-lil£^>ju5 
a£^)juo ^ ^W-^ ^ AjjuJI Aj^.^Aa L3:$f^ AjLoC ^jlajflxj ^ dlLjxx^all ^1 La .4 

cJ^juij Ajj_^I AjjjVI Aclik^ (Jlil£^>ju5 J ( ?AjjIj^I i-<1i--1>. jj^^jill 

-3-1 

IjiA jl (jLaj : ^jMiII AjjjVI ^Uhd (Iil^ joil ^^muIL AIaaI • 

^ ^ ^^-j'" AjjuJI Aj^.^^ AjjIj^I ci)l£^>jual] I jal^ Ail^i tj^'^"' ^ (.li^l 



^ ^ ^7- j'" AluJI ^t-^-A-a (jSj (Jakj Clil£^>ju5 AjjjjoJI AjjIj^I Clil£^>jui3l lJ:3j^ iSiJ^ 
Aj-uuIL diaJI : ^Ij^l tlilfrlLall Jj^l ^jMtl ^^MuIL diaJI ^laftf 

^)fMJ (^^1 J ( (J^><^) A£^>juo ^j;-^"''"' AjjIj^I j. U^-i.„^ti jjjl ^1 ^-^J^ ^jj'"^"'^ 

^_^jJaj^ Lbiajl ^ AjjIj^I dllcllib^ali (_3^>juajl A£^)jua^ Aaui^Ij Jala ^jjjJ ^J^A^ ^ j 7- ^ jljl 

. AjjIj^I 1. ^ 1 AjjuJI AxaAl 



: LiUi -4-1 

ajUul J AjjIj^I sJj^I ^j^kaj ''"'j^ ^ AjjIj^I Ax-ljj^l ^J' ^J' ^"^ (.^-^ .2 
^ ^7- J'" AluJ) (_3JaLj t ^^(jj ^ AjjIj^I i (-1 'i . ^ U^3^^ f °^ J ( <1 ah-^ 

^] (Jj^ jjll J ( (_3jJaj]l AjLa*] A <\ Cli'^la-all j ( AjjjjuJI AjjJVI CjISjjoi ^^gi 

<JC.l jll AjjjjuJI AjjJ*^1 Aclik^ tljl£jjai Ia jS jj ^IaJII (JliUllaLa ^1 -iJ-i^ 

.c>-^DMAIC Ai3> 

.Ajoilj^l (Ja^ A£^)jua]l ^ ^ AluJI tjj;^"' ^W-^ ' " ^ jSj3 (^Aa L>"^ 

.AjjjjoJI AjjjVI AcLik^ (Jlll£^>jui I AjjoJI (JJfiaJ (Jj^jouJ i^J^ AiajLk ^IjSsI .6 

CjUwd jS -5-1 



V: 4!i31!i3l ^ jail • 

(jAlLdll IAjSjJ (wl^ljil i\L-iy>\l ^Jjj J ; AjjIj^I (JLllcllib^al] (Jjjua^l A£jjuo ^ ^ 

: dJj^ J ( '^^^j^ J ' ^ ''"'■^ -6-1 

J 6\2012 (jJJ oJlttJl ojiall Jl^U. AAiljxall AjuoljJl ^'j^-j }^ AiiLajll Jj^l • 

. 6\2013 

: A:iUjlLyL« J i juaZ -7-1 



Jj:». (j-ojaUo jLLI Jj£j^ jja^l liA L_s^ diia. : diaoll (^jlalil jLLVI -1 

<C.ljx<a Clll£^)juo ^ ^ '^^luill tjj;^"' (jjoJjoitlll (J^l ^AjjIj^I 2 <--! •> . ^ti 

AjjoiSl (jjfLdJ AjC-ljll AjjjjoJI AjjJVI Acbjyia (Jlll£^>jai IAjSjJ ' . '7- j ^W-^^ 

ajU.!!! aJjVI tjLjUJI Maj^' AjuoIj^I cjsjia : AjjIjjaII -2 

J ( AjjIj^I (-lllclik^ail (_3^>JuiJI A£^>jui AjjlAl<<JI Ajoilj^l (-luja.1 . AAuiJJjil ilja^l aJIoiI 
AjoiljJllI Ja-^ A^j^\ laaa*^ ^^J?^ (j;.'^'' : JjVl ^3*151 



nil DMAIC 

^L^yi Jia^ill *l j^y MiniTab vl5 ^^l^VI j^l? AjULa>VI cb^\ 

A£^)juail ^ I ''^n^l ^ ^ t3j; '-'I »\L-»^ J^J^ ^-^J-^ L>"^ -(^^i (3^^ ~V 

t A^UJl ajLc Jjgnnl SPSS vl5 ^U^yi j^Lj ajULoiVLj ^^L-^yi 

:^U- J\ 2^ _8-l 

J ( AjaaAI J ( Cll^l (lll-liiaja J ( J ( ^ ah-;. A\ J ( <uolj^l aI^juLo ^JjJajp 

AjjLa^l J ( j ( aJuiij t^La jl'l i n in j ( Aij^)ja j ( <Ui ^JlIaII ^^^.aIxJI ^^AaII 

. ^ (; ' ^ ' '— (.Ltaall Ami ^ ^JJ^\ 

jja iaxuxa aLUVI J\ J^I Ia^ UiA^ : (La^iy. iliyJI ^1 Jii4) ^IjJI J«aiil - 



10- 



( (J^nladll 2 ah-;. A\ diVLa^l J ( Ajj^VI Ac-Ux^a Cl)l£^>juo ^ ^ AIjuJI tjj;^"' 

.AjjjjuJI AjjjVI <C.\lua CA^^yii ^ I AHuJI (jAlLd^ a^Luui 



11- 



: ^ "-^j- " AjmJI ^ -1-2 

^-aLi. i_ajj*j jajj^ ^ Six Sigma i ''•>j'" ^ j^-^ ' jljljj (jjill (jii^LJl Cj^^aju 
^ jL^ (jjjki Ua-iui 'jli [PyzdekJ. &Keller,P., 2010, P.i) t> cJ^ 

. I j^->1 L<Laajai]l t_gjli.ii.AJ A£^)juaJI $.1.^1 L>"^3 J ' AjLoxJI dlL^j^^ ^ <jjJ9lL<JI (JmI^ yjJjU^aa.VI 

67000 DPMO J 4 6200 DPMO ^jl U ^ c> c^il^l ^ 

>\L->y>\\ 2 >1-^->.„l (JLoJ 3.4 DPMO (_^jljai-a3l ^ "'T','"' ^iuJI J^^}«-a (J^ (<k^ja tjjAa S-^) 

^jloui (^ic JLacSfl *b1 (jiiM2^ Ajajjljloij ojjlxa {Tang et al.,2006,p.49) 

^] Ajjjuoj La^ Ujjj^ ^"'"^ J ( Ailxi AjjU^a^j li^)Ia ^ ^^-J'" AluiSl ^.l^JluU j ^ AjslJj yAui^ 

IjL^aiiki ^^>*^ sJj^l yJjoiaJl] (J^aC jUa] '"'^ -^"'''^^1 j ( ("il jUirll yjjoiall] sjj^l ^J^-^j tf-^W^ 

• (C JaJjJal tl (Jlu^ 4 A cJi^ 'M (Jjoi tD '-SJC-) AjSLtLa cJ^^^ l_y^ C>* i-i^J-a DMAIC jiJoolj 

- 12- 



^1 Al^jJi Cx:)^^\ JaJ CjULnlL Sjlio Aj^^ l^L {Sarkar,2004, pp. 20-21) l^'jc j 

^jLi^ 1>J)\S^ Ijtla-a (JaC jUaj I ^-^J'" <lui3l ^ j-^ ^ ' ^ ^1 C5J:3 J '(J-acVl ^UaS l^-^ljJ 

U?-La> 4iaJI 'J (//fl/zn et al, 1999, pp. 208-215) ^SJi J • '"^ JJ^' J ji=JI J^l 
^1 S^li jjici L^aajoi AiuJl '(j Ujlia (i/arry &Schroeder,2000,p.59) 

^j'-^j'-^"' (3:J^>la (jc- ^^^joiSllj (— iLuU^i ^ ^ ''^^ Clll^jjoiii AjIia sJj^l ^J^-^V ^'-"^ 

J 4 sjLjj J t (jjiaJii J ' J-aLj ^Uaj Las-luo AjjoJI (Pande et al.,2000,pp. 12 1-124) 

J i ^Ij^I 1 llliri J ( jlW'l<\l (_3J<iutil ^i^lj ^Uajli 1^ J ( A^jjoill ^^-^ <<al.^luil 

J ( AjjI I ^^yi (jjiail j^l 2^-^ ajlj^ ^Uaj 1 «>->j"i <lai]l "ij t n't (Paerson,2001 , pp. 35-40) 

J t Ajs^jII ^.iklaij JLacVl ^jajjljjjoij J .{Treichler et al.,2002, PP. 33-42) 

- 13- 



{Brue,2005,P3) ^\ .{Antony & Banuelas , 2001 ,P.119) o^Ujll ^UU^I j « Ji:^ 

V S->J:F- '^uijj cl^^ (JLa^l ^ S-^J^ ^-^J^ (_gja.ui.« (jj'-^"' aJj^l ^J^-^V ''j?/'^ j"'"') 

aJj^i] J ' yjjot^l (jj&aJl] ^ Li. J ; Aj.<ilr. Aj^.^Aa 1^1 La£ 3.4 DPNIO (jc- 

AjLaaJI ajJiLa ^»jjai3 ^JiaJLoij Aj^.^ IgJiL (Black and Revere 2006,P.259) U^j*:3 j .<siA5>a3l 

(JliVLaJ (Jjii^^aLo ij^ajk^ tjj'^"'^ <J1l^I£juL<JI J ' (J,'^^"' J ' ^'"''^"'^ AjjLib<a^VI '''^j'''"'^^ 

'jl (£'c;te5 , 2001,P11) ^SJi j ■ (Antony, 2008a,P107) A.^^\ CjULc ^^J^ A^LJ\ 

(j^ajj J ( I ^T'J'" '^^iud^l <wijlj^ ' '"^"'-^ ^ ^^-^ j Jjjb^j^l L3f^ 

^ "-^'^ J ( -^'^ J^j (j-'^'^ aIa^^I Ajjjou]! J ( diULnl] ^'1 . ^^Nfl Jj^-i^l ' ' j'''"' 

^""^ Clil n I n't "ill 4^I.Iluil J ( W^O) J ' ClL^l^jabolI AjjAsJI ujlfuVi ^] J ' aX^I 

(_aJl£j -j'^jo-^-i J t 3.4 DPMO l5 jJj^ ^ (j"! 7» ja.^ (—1 J ' Ajjj3lL<JI (jiajaij ■ 
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: ^ " AlyJI 1^ Ajo^Ja ^^^A -2-2 

jj^l (jjisjl] <ajjia^ 1987 ^jjuo ajSjj^Vi Motorola ^jjj^j^ a^j^ 

jjjsaJI {Folaron,2003) (Ji* tlhA^W^' l>=*^ (^J^ • {Narasimhan,2009) JLacVl JU-« 

{Harry and Schroeder,2006) UJJ^' OP^ 1798 Aiuo ^] L^^jjuo Aloill Aji^jtill 

Mikel Harry & Bill Smith t> JS Ala AHlxJ .Uaajoi Aloill j^-ak. i_yLl£, ^IjII jjall 

jj-a J 4 "-llljl^ 0 jjlojiW <AAs^\ (Jjiall jJJ ^r-aaJI *^JJJ^J^ a£ jiii jj-a 

(JjjuJI ^ ^_^ic. l^j^ -^-^ I j;'''^ -^"''^ ^-^J^ c^*^ J ' ' ^^jW '^-^aJJ^ ^LuLa 

jj^UUJl ^li Lao^c J .(Pyzdek,2001) 
i Aasjj J ( a«.li^ ^lHj^l ("^IjUr. ^_glc A^jLb^a (JIl^.^ JLkjlj ^^uiC ^jJul\ 

jjAa jjS l&dk;. . ^jjb^xAll ^ (Jill J ( Ajjjouil jjlj^il (jjdij ^ j 

lilJj JLti. La ^LjaU yU. ^ tiiajJl 'yL Bob Galvin lillijl jjjj 

Ls^] ^JjJ^J^ ^ Bill Smith AjSjjjII Jl^jj j . (Raisinghani et al.,2005) 

(jlikj Cll^.l3ua ^1 LaJ J ( fjj^ Lilic. djl£ ' " 'J^ ^-1^ inVllj (—1 lilij (jjiuu^ 

JaJ Ailjla JjJasI 'jl Smith JjS (. ^^W^l gllall (JjljLaikl «u3] jJj^j La-a jjjIL (JlulS AjLaaJI 

(Jj*^l j»lLall ^ t_l JJ3«JI JJ^-ia (JUu^l jj jl ( (J^l L>* '"'b^'"*^^ JJ«JI <ISjuLa 

■^-ii/.tl ^ i_ijj«Jl ajjouj ji] (JLa^Jl (j-a LjjjS Li._jAia '"u'* '{Brue,2005) 
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U jUcI J ; (99.973 %) ^ ^r^l jU- c> 2 DPMO c5 

"Laaajoi Ajjoi " jijailj ^ j^iall 1^ 'LlAjaiL Vjjj3_j<a A£^>jui dulS .(Pyzdek,2001^ oJjail aAlAaJI jUa-all 

^Uil 'd^ J J . {Raisinghani et al.,2005) AjjUj j t SIX SIGMA 

^jlc ^)^^ ^ (S"'^ ^*^J<^7» ^l^l ^^^C AjC-jj J ( A^Ia '-'1 'j'"^"' (jj'^"' A£^)juail dlcUadjoil ' * 'j^ Aj^^Vl 

A^jjii (-licUaluol J . (Klefsjo et al.,2001) Ljj^ 20% a^jouj ^^J' U^'j 

{O'Donnell-Young & Pilotto, 2006), t> 15 U?-luo AloiU Uij^ 

C^^J^ Jjl ( "i^ J • {Brue,2005) 

Jl« AAj^Sfl ^LuaI jbjl diia. .{Harry,2012),{Pyzdek,2001) SjjaJl Sjj] 

A^jjjil Ljlil?. sjjj^l -^1 jall ^ AlJlj General Electric , Allied Signals 

Allied ^jSj J '{Pyzdek,2001) Ij-^jI j t (^^jJaUl uj^' (Ijlli ir - uu 

(jjjL 4.4 cjja J jiaa General Electric a^j^ Lai t cjI jioi dj!^ j^/ jjjL 1.8 Signals 

Aj^illi Laaajoi AluJI dij^ (Harry and Crawford,2004),{Antony,2007} — S lasj j 
4 (1988-1994) ^^Ic U->j,n Aioiil JjVl J^l Jioj diia. . jVI ^ J i ^ jjkill 
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iUa.tijyi L^\S^\ j--;'^-' U->j,n aUI j^ji Aja Jj^ (1994-2000) ojj ^ U->nn 

jj^jp ' ^'j ' * 'j^ ( yVI J ( 2000 '^-lui ^ I ^-^j'" AjjuJI J>^^ (.liiljll l):^) -^^^ (1):^ • 

LCBtl '"'^j^g'^ ^ ^ AJjuJI ^^.^ J ( UJ^j^ 2 al . U A\ A y>ja\l ^^^1^ ^^^Jc I ^-^ j'" AjjuJI 

: ^ " " AlwJI ft jjLl4^ ^ .A.Ur.tj -3-2 

^ jjjSjLuLall AjL^ AAkiajl ^ ^7-,'"' AjjoJI SjJLiaI jSjJ J t (Judo) AjbiaUjl A-a^^Vl 

(Truscott, W.,2003,p.p.ll-12) rl^l diia. ^-.{sWA j t U?ax« AiJI ^rJJ^ 

.Laaajoi AluJI <lajuajl ^J^^- ^ <9Lal^l sjill ^^«''' • 
: l^Kij Laaajoi Aioill A^L<uiui3l (1-2) 
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(Anbari and Kwak,2004,P.P.5-6) , (Antony and Banuelas Cornado,2002,P.P.24-26) , (Antony 
et al.,2001,P.P.181 185 ) , (Chakravorty,2009,P.P.l-16) , (Pyzdek, 2000,Online) , (Feo and 
Bar-El,2002,P.P.60-80), (Montgomery et al. ,2005,P.P.243-248) , (ISO/DIS 13053-1) , (Ingle 
and Roe,2001,P.P.273-280), (Conorado and Antony,2002,P.P.92-99) , (Henderson and 
Evans, 2000, P. P. 260-281 ), 
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2ul^\ SjUII -1-3-2 

: UaoMi ^lyJI SjJUa -2-3-2 

aj^L^I (jj;^"' <AajLjl jfluij ^j^j ^ ^ '^^luJI ^-^^ '^^'^ ^ i^J^-^ J ' ^ (S','.'^"' J ' ^ 

J ( ^ '^^luill tjj'^"' ^_^Jc. L_al^)juoyi Aj]j^jau> Aijlc ^_^]c. La£ . l^l^l -^-^^ J ' 
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: ^jii (»I>JI -3-3-2 

(Jllljl^ J ( AjLaC- J t Ai^)a-a ^i.iUJ^I J jjuo"^1 ^al^^^l '-^^^"'"J j .(JsVI jjuo Ajoia^ 

sjlj-a (_3JA)aJ Ul£ ^^)flia j ( ^ y>lXiy>\\ ^^^j^)^) jLjSlIuiaII JJ-iJ ^.i.ilU^I jjoi*^! ^l_)aJl ^jij 

yjljjj J ( ^ '^^luJI L3:$f^ alc'^ J ( «. 1^)3x^1 J ( «.l^)jJa^l J ( (.IJjjuJI jLuojiVI 

jLilkl J ( -^-^^ 1^ ^uUJ^I ^JJolVl ^1 '^J^-^ • ^ '^^luJI fiJ^U^ ^J^Jb^l (JAlLdll 

.Laaajoi <QjuJI aj^Lx (jj&aJl] <L^tlaj c^^^ 

: ijJi\ ^l>il -4-3-2 

''^-^^ l3J^ (Jj*^ ''''''' L>^ Aj^^ ^-^^ '-^Ij^-^ J ' (^'Sjua (J^jou ^ (S"'^/'"'"' J ' J ' ^ 

( (_3J^)a]l «.\jJac\ A^ll^ 4/'^^ J ( J' '-^-i-Sfl ^ ^ J ^ (_ujj3 j c I^jIj^ j t ^ ^T*,'"' 

^ ^7- J' " AjjuJI ^jLoba ''J'''"'^ ^mUJ^I Jjjuo*^1 ^l_^aJI i-_al^)jalj Cll^ (J-al£ ^^^Lu J jjuo"^l ^l_^aJI (Jasu j 



- 20- 



: jJaiVl ^»I>JI -5-3-2 

lil jLatj J ( DMAIC Aj^-^ia (JJaLj J ( ^ ^T'J'" '^Jj^l cJ ^^iLaC- J ( ^^>iij J"^ (.5^ jjlS _jA 

jjjjS sjLia ■<jS-aJ La£ J jjuo*^! jslj^l o-^^ Clla-J 1 <^7>Jiii 4ljaJl ^jLLa ^ ji Ci^ ^ 

^ . ^. ^-^'i (j-ajJa (j-a l^jS liljLoiJ ^^^l ^ U.T.'i^l IjJlc. j • J jjuo*^I ^al^^aJl i—iljjoij ^j^^uui^\ 

: ji-sVl ^»I>JI -6-3-2 

jl ( jjJakVl i-llaJ ^ jjbia3i£ ^ "'T','"' AiuJI ^jLuLa ^ liSjLuoJ j ( DMAIC 

<L^)Ia jilxj ''"'j^ ( diULul] ^^jLui^l ^] fijLu^^Ai f ^ ■ ^^yi ^Jc. ^ - ''•^"'■"j ^^j^j^) 

Carl Fredericx Gauss jJUJI s JjV aJI Jjki ^jill j t t^*:?^! 
j^" AjjL«-all cjliljaJ*^! jiJ;^ "6" Aluo ^jll d .{Raisinghani et al.,2005,P.49) 

iajuo jla i^^C l^lilajl (_pajij^ djlLydl ^aajuo'^I ^.ojkll ^jjj ^Jj^lill 4i1.i.iirt]l iJ^Ai "Lo^axull 
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ajsA (2-2) ■ (Foster,2007,P.437) (aj J_j^I Cjli^l^jJI JU«> ^jU ^ J\) 







1)11 JL;^ 



— ► 











■ ' 


nooi pfH 


1 

■ ^ 






1 

■ 





il AjA«yi LuaII Jja jS jAjl\ 3JU A^axii <j*^*^^' iiJj^l : (2-2) 

(Dogu and Firuza,2008,P. 1096) 



0^ J t Ajl jja. ^ . "<,^ja jjAa JS 2700 DPMO 
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. 0.002 DPMO 

cLaa^jjoi (J jloi^ J£l 4iilLill DPMO <-<ua (1,2) J j-i^l 



■ AjL i xli ^inhl t Jjjjjit tjfiaj-s jS>4J -ijft ^-^jS JS i-iJJ*!t JJft : (1,2) JjJaJt 

{Breyfolgle, 2003, P. 14) 



DPMO 








31 7300 


65.27% 


1 


±7(7 


45500 


95.45% 


2 


±2a 


2700 


99.73% 


3 


±3g 


63 


99.9937% 


4 


±4g 


0.57 


99.999943% 


5 


±5g 


0.002 


99.9999998% 


6 


±6g 



dlUj^l ^jaU <a.i^Jjauill 4..<uall (jc 4jL<iaJI Jajoi jla] ^Lj^^I j (j^jij j c 3.4 DPMO -i^ jjW-^ 

DPMO 5^ s^Lo^ cju^ .{Antony ,2009, P. 27 4) Jhj^> lS^* ± 1.5g Cf- ^.ji^ 

J ( lilK'l^yi J-al jC. J ( (JjjIjSJI CLlljla-a ajjU-a (jl.iaa (JiLa j ( ^jc. (jS-aJ (^jllll Clll ihnoll 

(> DPMO 4-aja t_iL-a. ^ . {Biehl,2005, Online) Ujjt j c Sjj^l Uij^l 

{Goldsby &Martichenko,2005,P.242) : <M\ a^I^J ^1^%^] 

DPMO = — * 1000000 
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AlijL (3,2) Jl^l 

'• ± 1.5(7 jl^lLiJ dlUx^al ^ 



^^^^ (jjH^^ l^w* 




J jIu Cliliual ^^Vl Ifkui jla ^Ujj| ^ ^^iLudl (^^^ : (3,2) 

(£)ogM and Firuza,2008,P. 1096) ± 1.5<t 

: ± 1.5cr ^LijiVI aJU ^ ^J Jl^ ALliall DPMO <-ja (2,2) Jj^ j 
(Breyfolgle, 2003 ,P. 14) ± 1.5<t Jj 



DPMO 








697700 


30.23% 


1 


i:7cr 


308700 


69.13% 


2 




66810 


93.32% 


3 


+ 5(7 


6210 


99.93790% 


4 


±4g 


233 


99.9760% 


5 


+ 5(7 


3.4 


99.999660% 


6 


±6g 
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: Uaa«. AiuJI ^ ^juiVil DMAIC ^jla -5-2 

• Definition Phase t-ijjsjll ^k.^ - 
• Measurement Phase u-Ljili - 
. Analysis Phase Jjkjll - 
. Improvement Phase aI^j^ - 

. Control Phase aI^j^ - 
21 Jlli cW^ jlLl Uuo ^ 

. DMAIC aj^.^ Uaj AjLajJI 

:(D) Ojjsui) ^ -1-5-2 

? 1^1 jj aKi^iJ La - 
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(Tang et al.,2006,p.5) ^ Aja aA<«JI ^ U - 

1 ^ >1 ^ . ^1 J ( aS>UiJ1 AjLojiJI i_ij^)XJ 
• t3:J^)^^ frLjacI jLjJ^l 

(PyzdekJ. &Keller,P. , 2010, P. 165) • -UjjjG j ; (jjjill Jji^ -2 

: LaJ jxl^l aI^^)^ Ajjuojj j^I 7t ja^l (.^^ J 

•SIPOC c5 ii^l ^jl^l ^A^l -2 
•Pareto Charts Jhju cl UU\ ^ -3 
.CTQs sji ^ o^U^L -4 

(ISO/DIS 13053-1, P. 18) . A*i ^Ul ^LjjVl j t ^ aJUI -5 
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:(M) o^l^^ ^ >• -2-5-2 

: j-a aKjIaH ^J^I i-jLuii'il lou Aii-j-all 

(—jLluo^l jl ( AKjolaI] AJjuoJJj]! (J^ljJlil S ij\L^\l <Li^lllLa]l (Jl)LjLu]l ^''^ 

{Tang et aL,2006,p.5).^^^SJLcS\ aOA Cjj^ AjjiaJI 

^kjy^l J ( Ai^lllj { ^Ulail j ( UJ^j^^ L>^ aJ.l&.A]l Clllij^ij^l ( ^jla]l jUui ^ C1)L^j^.a]1 

{ISO/DIS 13053-1,P.18). ^ 

J i l^jj J ( Ia^Ijs.] t—Jjlla^l 1 ' <1 . „1 jail (Jl)bUj]l ^^7-^ 4Ja^ ^-^J ''^-^^><<^l ^ ^ La£ 

^ AjLulU Lls^IuJI jai.iLo (_>>iIj^ jjiiljl ^jbiaj^ aJs^I ad/^ ^-^J J ' AjjDa^l (JllliLl^l 

• {Eckes,2003,p.p.36-41) 

: (A) Jjiaail ^ ja -3-5-2 
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JjJlaJjl (JJjall -il jat t i^'ir. ^uik. *l JJC aKIaU AjjiaJI (-jUjoiVI JAaJi "3 

. {Eckes,2002,p.p42-54) 
.{Tang et al.,2006,p.5) ((^tilu-l J:ji=^) >]l jh cjLu] -2 

.{BritZ,2007,p.22). ^cjau^l ^Hau j ; AjIa*!! CjUjoi* j ; ^KjIaH 

(j£juaj ^j^)juL<JI <_fljjxj Amj j ( ^ K l3:3J^) Cy^ (Jj^-^"'^^ J 

.{ISO/DIS 13053-1,P.18) ^ jjA^ 

:(I) O^u-aoil -4-5-2 

(jjaaJj J t aKjIaH ^J^> t-jLluVl AjaJU-al AjjlkJl jl£aS/l j1 t Aj<^\ JLatiVl ^ La - 1 
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? J^nLuU ALli J jk£ ^ti^ jl£aVl c?l -2 
? cjlij*JI J ; L_yi£:i3l JaL 4J jikJI ciji^l Jjaa^il VU^I JiSVl J=JI l« -3 

? lJ^J^ L)^^ ■ 'j^ J ? ejliikl ^ (JaJI AjJlaii jlii^l ■ 'j^ ~4 

{Tang et al.,2006,p.6) 

tjj.ir-uu] 2 ij\L^\l i^j^^i^l (Jjbiaal -^l-^Y (_)jL^ ^^J?'] J ' ^j-'^''^^ aI^j^ ^ j 

jjc. ^ ^ ' (Jill Jj^»^l J ' jjjir'ill f-^J^\ ' ^ ^"'j yjjoiall]! ^] . AjIaxJI 

{Britz,2007,p.22). J^Vl CjLj>^1 ^1 4jL«J1 ^jj^ 

: (C) ia^l ^ J- -5-5-2 

JaliaJlj iaJjJall Aia.^ l3:3J^' fj^ "A^^ • (.Tang et al.,2006,p.6) 12 liJlc- J t oJAa-a 

i-il >j.„^-<\l <^|j3jail (JjSJd^l J ( iaJjbia^l A.aiajl (J.<»J ' 'j^ AjLuiJI ^JuucQ^ (.^-^^^ L_aj^)]a^l ^^^Ic 

J i <Am*1\ (jc Ajj^ ^-aa. jjc (jjiaAil c5^1 AjlUti AjSb L_Laj j] . {Britz,2007 ,p.22-23) 

Aju AjLajtJl ^jlu jsjoiii] J — AjIa*]! lillLa (jj^ IJlc- — ^ jjjoball (J j-a-a AjIa*]! -j^ ■ j 
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^1^1 JiJ^\ ^ • <jalal^ lSJ^^ ^Loi^l ^j'"' ■ ""'^ ^j^>jiiAll jjaH (SXL <jel3LLel\ djLa jLu<JI 

i-il ^\<\ t^jjoij^ J ( ^uiLS l^lHuil jjjlidll <C.Llib<a ^ J ' U:3'0%^) ^*^J<^-> (Jji ^ 

. {ISO/DIS 13053-1, P.19-20) A^lli- 
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AjjJ^I A^Uua (^jP Aa-J -1-3 

GMP .liaJl ^ji^l CjLuojLa-a j 4 ISO 9001 6.^ jaJl Sjbj AaM (jjfkL ^Jili 
4_jjjjaJI AjjIj^I ( u n<^l La« ^ ^"'^ ^ .Ji^-"^ ''J ''"■"'^ 1.i<Jr- Ut^j^ Aj^IxJ) Ajj^^I 

Clll£^)jua]l cJ"^ J • 1^j!^IjlL<J (jj^alj^l jsjuJI J ( (jLaVl J i Ajllxill j ( a^j^l ' * 'j^ ^ 

jjlajJl JJIC j>> %20) A^j^ \65\ c> ^1 (^j Ajj*iiJl AjjjSU A:aalaJl 

(jjjuJI --^ ^ A-<ua j,laj J ( \1200\ i_§ jluA\ ^lljyi AajS tliiL j .Ajj^^^jj^I 

J c j'^jj jjjL \865\ ^^Ijil liC^VI ^ c jVjJ uj^ \930\ ^ ajj^I aj^IjJ 

L)-* J:A^ t^j J ' "Sj-aJ^ J ' '^J^ aJjJ \55\ (>a (_^ia-a3l ^liiVI J:?^ j j ' jail 

AxJ AjjjVI ^ Ajjlj^l AjjjsJI aJj^I ^JJ^ ^>f^ J • A.A&jb<a]| j ( AAlla!) Ajjj^l i'>l 

(j^ AjljjLyia A-ajS dliL ''"'j^ AjjJ*^1 jjAk^ -7- ^ i^J^^ AjujaII (j-^J*^! J^^^ • jA^ao 

Ljjjj-i ^ j'ij-^ uj;A* \413\ aaiLi j. ^_^\Jl\ JSjaII aJj j'ij^ uj^ \472\ ajjjVI 

L^Jj j*^ J^ (jjjla \123\ AajL Aj^jxjoJI l^alj j'i UJ;A* \305\ l^J-aJS tlllj^L^ Clllljll j^J-<^l 

« 2009 cjl<iU^y jVjJi uj^ \14\ jUJ jVjJ uj^ \92\ a^ iIjIjUVI 
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^ AjjIj^I (-lllcliib^l ^UaS JJLi*J .J^yLLyi AjjjI ^cjjQ V AjJjaJI Jj^l (_>a3U lilljA j 

J ; Ailii^l ajSIjJ l^UUl^l a* %95-90 

• Ljjiuo (_j£jj-al ji 600~550 AjsKj JjUj jljiLoil i_aaj j i Ajia-all (JjjoJI 'Ulaij 

J « A^lstSI AjaJ^yliLSI 5JajLaJl ^ SA^Ij3-a3l AjjIj^I J^j^^ ^ AjjjjoJI (J-alaua ^jjQ j 

Aj-aa-a (J^ jj La j t 1^ Laj ^_^ia-a3l ^IjiVI (jUaj ^j^' t>^*^ (.5^ tl)^ 

AjjoiSLij Ljl^^ S..13U AjjjjoJI 4^1j.i]l tlilSjjoill ^iaJJ J .jSiill ■ " " J ( AjSj^^I Clllj j-a^)^l j ( 



0 AjauijII J ( <Ln^^l 'La^^Luill j « <L&jb<a]l j i AjaiII j i AjjIj^I (Jl)lc.llib<a]lj 

.(G.M.P - G.S.P - G.C.P - G.L.P- ISO 9001-ISO 14001) 
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2 A^V^lk^l (Jill jjJaaJLoiAll ^Lj j .A^lc A£^>ju5 \58\ 

^.1. ^^ti J. U^-i.„^ti ijy.'s. y> ^ %8,5 <luij cJ^-uoJ 1^ J ( I jjbiaaJluba \380\ jl-iLaU 

: ^Ij^l Sjj^ f Jfi^ -2-3 

J ( dlljljlkl «'lj^] (^Ij-^l ^IIa^I ^-^J^ (j^ ^_gjJaLal\ QJ^\ ' " 'j'^ ^'i ^"'^^ 

l^>iaj <3jllu] (_pajj-ai] <^JJJ (j^ (J-aLoill (j^aajll <-ijLJ)i AjjIj^I 2 <--1 i . ^(Aiiuil 

Aialjj CjL1«J1 (_>saai t_l jloil 'jli ili jll (jiij ^ J .CjljlilkVI lilJj (—llc-V AjS^^Ij^I <*±iiail 
(J^Ij i^tu^l ^ ^Ij^l ^HLoll s-^j^ ^ sjaL^ '-r'J:^- (-^J-^ AijLa^ 
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ISO 9001:2000 sjj=JI 'ajjij aJjJiII a^UII ^ill s:ij=Jl J-UJI ^j^l 

^jjaaj (^ic 1 u,n'<<^ AjjIj^I (^jaijjjll ^L<u&VI ^ 

i^^c l^jji jj*^ aJj^l ^J^-^j J ' (.5-^ AjjIj^I Si-.l ». ^\\ <lu Jjaxj jljJjl 

Jaill jj lil jLoi JLsdjVlj aj jaJl ajbj A-iJijl ^-auu dili. .Ujjc. j t Validation Ai^L^Jl 
ajj^Vl dljiuJl XcXli^ dlSjjjo 'Li.jj jbjl ^ j '{Hartmann,2009,pp.l-2) ajj^ 

' aj^K-i\l jUja-;.-, ^^^jc U^^Luij \ <lui]l£ <«..l£La]l <Jj)jy) (— ulLuoVl J ( CllLl^.^i^i 

a^ Juljjl l^)iaj (Jji^l jA (_3JjJaj j ( ^lli^l -7- -■ (J^Uj ^-a jl JJ^^ j-<u11j .^I (Jjt.uuII j 

tiijSj ajjIjJiII acUj^I ^1 diti. .^Ull Generics ^jouiaJI ajjjVI (Jjjuo ^uisUJI 

<Lajla]| J ( a^j^i] Aijjbiall l^^)]aj j ( Ajxjlib^ad]) ^ (S"' V'.' ^,5^ Jali^l ^_^ic. <LliJaL<JI Jja«JI ^ jl^).<iluilj 

(Ja^ L<iA AjjIj^I j. U^-».„y>\l ^Ujj (dUIaC ^_^]c. C-L^.1xj1I JLkjV Aial^^^l A^Lcuiajoll ' " ^''-"'^^ J ( 
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^ J t jil J (JjojaL (j-allc jij^ l^li oJjaJI . {Sharmu et al,201l) 

CjULl^I ^ J t (Afnan,2010: Online) <J SjiulL 

jt (ujjjll) ^jK'u . n V AjjIjJiII diLaaiall <!U. j . {Gauspari,1995 :p.70) j 

Jla ^jlill ^jiV-iik^ JI£jijIj ^j-iVI AcLiiyia ^jjj • (Afnan,2010: Online) 

sjj^ i_sj3u (1992) Sharp 1 lisj j . (jl jjuoVl ^jjIsaII ajjjVi sjj^ (Jjj ^jjliall AjjlLa] 

^ jSjjj lilij J i <\ JOa^l J t JLasIo)^ aIap^la L^Lj ^HaII 

- 35- 



{As Cited in Yacuzzi et al. , 2005, p2 7) .( ^uj-^aAll 

liJ^tLal " L^L ^jiail j2k i_aj3ua j i #.liiJl sjljj) FDA ^-alila Lai 

.{FDA CGMP,2006,p4) 

^ ^j^l jAJ^-ail " <*j-iaj i-_aj^)»!lll ^ frlj^l _jaJ FDA ^.-aiaia i-_aj^)3U --^ ■ "''j j 

" 1^1 (_^ic. Ciia. " ICH (_5jjaull Jl «Mr.","h il!>U ASij.^u Cjl Jj^aaJLauJl (Jj^uoul AjjSill CllLlLLlall 

{ICH ,Q6A) ". sjliill J i sjill J ; Jl« J -'1 ■ --^ 

: Igaja^^-i jjLuoa j c f I jii) S J Jbul -3-3 

1 (^'j'-*-"' ^ J ( (J^l i^^C- ^Isul AjjL^ ^ (iljpJuoJ .iLua ^Ij^l ^-^J^ u] 

{Yacuzzi et ah, 200 5, pp. 3 -7) ' AcjUa 

AjjuoLuoI Ajj^U. (^^^isiil jjjIjII 

jjli-ali ^jL dlia. • R&D jJjJajll j i CllaJl jili-a AJajij*^ 

Cjljijljll JAa-l J ( (JJJJ-^ LaS . (JjLaJ J^juij A^lljV ^j!>UI tllUjaill JjAaj j ( 
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J LL<U J ' A^Luba AjjJI i^^uet (3=^ (jl J ( ^jIaI] ^V-ljJ^I (J£jai]l j ( AIa 

jj^^jaj .ijc <<lac <«.li!La]) (J^)^)a1) ^ ^IjAU Aj^I^I (IjLamiII -j ^ ■ ^"'J jJ^^JajII j ( Cll^j]) j ^ 

: P'lj^l 4j^^> m S jjS -3 

(Jli'VVI AjCjj J ( GNIP aJj^l ^Ij^l (1jLi.»jLaa] ^iA^a^l alclj^ (_uiJj j . i^jui^ - ■ "7- 
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(j-a I^jaaAI ^^^■^ O^-f^ (j^^^ J ' '^.all^-all 'Lull ^)JC- l^ljjj (_5ic (jLudj^l fij-^ <Jaijj<a j 
■^aJjJall J ( ONIP fi-ll^) C5^^J-^^ ^j''' ^"'^^ djLuojUuJ ^jL^l (jjjln'lll j ( ^jIaII <\ i t-x'i qjh 4^.1&La]l 

: f 1 A£jlAil Sj jaJI -5 

'>J0^ J ' ^jW-^^ AlLftvlc- J ( ^Ha^I AiLkdl . Ailik^l AjjIj^I i"<1 aJj^ 

- 38- 



(J^ *' ' i^-^J^ -W^J^ J ' ci^-^ J ' ^J^lj (J^ 2 >j\Uy>ti ^c^^)^) J ( <Lal.^^Jluil 

: 'aM1ia1\ -7 

(j^ljal <iL^ ^ . sj.i&^l dilL^l ^Ij^l ^jIaII (j^i^ ^j-^ j 

J ( AjKjoiII CjlLojoiil J ( «.! i§.^ ^_^\c J . (J jAX^I CjUj^I yell 

l_§.lAi 2 ail Ly>\l J. ^V- (Jja^ ■W^J:^ ''''J^ . jjJa 3^ cj^^ 'Luilji 2 a i1 L A\ <^ AjILl^I 

(_^Jc J:3?^^ U^^^ ■AjoiLuLa.j j ( aJjIIij ^llaJU i_ya^^y>l\ AjL ■ ^» j j 

Ajij3j (^LajLa ^1 (.5^ ^-^-^ ^j. <iUii]l A^V.li<^l jlj^l \ sjLa]l ^_^Ic. 
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: A^ljiil ^IL^I ^ -4-3 

t—aljial aIx^ liljfLuS oJIc j .AAjJajA\ AjJLaJ t—bouVl ^Ij^l jlj^^l t>a Aj^aI Aj<aL«JI Aija-all 

AaJluil jl ( aJjUG ^^Ic i-;-)^ ^Ij^l t .nil -^-^^^ UJ^J^ 

jjj ^jjjj LiJajl J ( ^^_^jbia^)^l^ ^Ujll aj^jjl AcUx^a Clll£^)juo ^ AjjV-li'^l '"'I ■7'''' ^11 

^1 jxatnll cjI£ -3 

(.lu^ L):A^) _9<<^ Aj^jb^all AjIc j^l Axa j^^l dll^^l AijLuJl Aj!^1 CjI^^I ^] ' ■ j 

jiltl^l (j/n ^ ^ ''^ ^' ^J:^ ^^Ij^ ^J^ '-^ll"'^"' J ( AjiiL^l Clll£jjai]l fj/n AjjIj^I i-<1-^-i\^\1 ^^jpjjiu 
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AJajuijl J ( ^LuAVI [j-a LajoiS j^''- jSjp j ( AjjjVI Anlik^ (-lll£^>juiJ yj^juolj-all jjjUjll 

(Clarke et al. ,2010: Online; Gassmann et al. ,2008 cited at Jernelid & Roan 2009 ,p. 1 7) 

: j^l ^ll^t ^^ ^lyJI JjJaj jJ -5-3 

J ( l^Ljl ^jj'"^"'^ AjjIj^I (Jl)l£^)ju^l ^_^Jc. ^Ij^l ^ fi^l Uji . u\l a , i-<li--l •». ^ Iaj^ 
aLIsJI till jioJl ^ A:aalall GcnericS ^jouiaJl AjjJVI ^Jj^ J^' cJ^ ^ J' 

cA^j^\ ji£ Patent <£L>1\ (jji*. <iLa^ sjia «.L^I ujja ^-a 80% t>a ajjjS <-ajliJl 

J ( sjjjSil AjaIL*]! AjjIj^I Clll£^)jai]l (jjj 4.i.ii3l.lrt]l (j<a .iljjj La-a ^jjoIj (jLlaj ^jic 

(JlilSjjoi]! j_^ic. ^>Iiaj j-aVl (Jjjuiil J ( ^LjjVI ;Jj'°^"' j_^ic. La^Li. ^jiu^Vl AjjIj^I 

5-a!iaLall AjjIj^I i_u]ljaiVl j t tlllla-^j-all ^^^jjj jaJ Aclik^ dllSj^i 'Li. jj jljjl ojj^Vl 
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AjIoiJ ^« ■ '-^1 ' * 'j-^ . AjjI j^I 2 .--1 •> . A^alsi\jl\ J ( <lPUjjMil\ diUiLlall AljUa^l <1L^ 

ikl AjjI jJill AcUl^I ^ Aikl^l aA jVI :iI >a3l j t AiLLJI J 4 Ja^-uuII j t ^tiiVI ^lijjl 

. ^U]l Generics ^j»r<->\l ajjjVI 

jl^).aluil J ( CAkx^\jA\ 3,'°^"' (.5^ 'Lajlall j ( a^j^J] AijjJall l^^)]aj 

ClL^.lju]l J^-^y Aial^)^}) A^Liuiajall ' " V'*"'^* J i (JJ^^ dilcllib^lj AjjlLa AcUib^l a^ AjtiG^)^) 
'aJ J ; Aj^lliVI -a*li^l 

Ajs^nx^a^l t-^ljUitH (JllL^j^ ^ AjJjUU^I ^j'-^j'-^"' I jUa] ^ I AHuiI^ AjjIj^I (Jl)l£^)ju^l 

( aJjail jaIuiaII (jjjoia^l ^tJjuojS jaj Ajj^aJI (Jlll^jall j ( FDA AjSjj<a*^l j ( ^J^-^j 

J .i-ilOAVl a^A iJIa (JJi^ Al\jtk alJ ^ Aioill (jla ^^iljllj j t AjjIj^I <C.[1^\ a«.li£ ajLjj j 

: (jUaj ,_5-ic ^ ^7- J'" Ajjoiil (.5-^^ 4j<a]l3iJl AjjIj^I Clll£jjai]l 

Bristol-Myers Squibb Co. ,Pfizer Inc. ,Wyetli Inc. , Merck , Amegen Inc. 
,Schering-Plough Corp. , Eli Lilly , Johnson & Johnson, Abbott Laboratories . 
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rlfLa J i Uaomi ^lytll t^luiaj 0^ iiljd ^>^l ^ILd (^\ 

. ^IHjVI ' J ' J-^) ^j'-^J'-*-"' J ( I'll -^Ti^^l aJj^ ^-^^j J ' '"^Ij^'flifll 

(Sharma et al, 2011, p.p. 273-293), (D'Amore,2006,p.p. 1-5), (Jemelid and Roan, 2009, p9) 
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: f.\ j^l ^LLud ^ ^lyJI jjJaj ^VU^ -6-3 

(Al-Refaie et al ,2013), (Chabukswar et al,2011), (R-ocha-Lona et al,2013), (Nandhakumar et 
al,2011), (Sharma etal,2011), (Jiang, 2010), (Liu, 2009), (D'Amore,2006) 

: AJtill Cjlinkill l^Wj J ' Acljj^ Cjl£jJi 

CjI ji VT>"h»<\\l ii^j^ (jjjotij l^-ttAl 4£. jILa eJlljiA'i 4j2».llj'yi ^LaiS'il 1 <^7>Jiii AjjoJl (jjjWi ~1 

.ajjIjJiII Acljj^ ^-JiUll Aj«jjjij3l 
1^'^ Cy^^ ^j'-^j'"^"' ' R&D jj^Loll J ( ' * '"'I J ^ ^ ^ '^^luJI tjj;^"' ~2 

^ jjboSl L>*j^ dlLajiJI ^ jia J ' J:3>^l J ' '"'"^.'^l Aiajijl A^liaj 

J ( Ajj^VI Ac-Ux^a (Jlll£^)juo '^SkJJ '"'^'j'^ll J ( (Jjjjoull ^LuiSl ^ ^ '^^luill tjj;^"' ~3 

Jjl^ -I •'-^"'■■'l a«,li£ yAuiaJlJ J ( ^Luiil ^ I ^T'J'" '^^iuJI ^3^'^"' ~4 

' ''jl^*^"' ^j'-^ja-*-"' J ( I^JS (yn .1^1 J ( AjjjVI AcLliy<a (Jl)l£jjai] ^/'^"'^^ ^^^^ cAJS^^ 
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: AjjJVI A^ll^ AluJI JjJaj cjUkLo -7-3 

t.\lA\ J i ^L^l J ( ^Ijc ^ AjjuoLuil ^""-j^T- ^ ^ ^T*,'"' Aluill (_3AiLd]l ' _ '^^"'j 

(2><a sjliiluiVl (_3j"°'^''' J ' a-^j^l (jlui^jl Aj^^uljjjuoj sjjU^ ^ ^T'J'" '^^iuJ) LjJ.^"'.' '^^^^^ (Jlll£jjua]l 
^1 Ajj^I A^LaiaJl tllUjiVl (>a jAjS ^!lL*^lj tlla-LJI ^Is .L^ Aial£]| ^1 jsll j t tlllj^l 

l^jfLdil AjUr. AjuoIjJ t^.^ ^ ^? J'" '^^iuJ) j''^ (jj;^"' ^ Aj^UtJ) AjjIj^I (^l£jjai]l (— ijL^ CIJjIjj 

• Improving Performance of Tableting Process Using DMAIC and Grey Relation 
Analysis. (Al-Refaie et al ,2013) 

• "Six Sigma: Process of understanding the control and capability of Ranitidine 
Hydrochloride Tablet. (Chabukswar et al,2011) 

• Lean Six Sigma supply chain case study: aircraft shipment improvement in a 
pharmaceutical company. (Rocha-Lona et al,2013) 

• Six Sigma the state of art implication : A view on Quality Excellence Contrivance to 
Pharma Industry. (Nandhakumar et al,2011) 

• Business Process Analysis of Yield Data Flow at a Newly Merged Pharmaceutical 
Company. (Jiang , 2010) 

• Six Sigma strategy applied to the pharmaceutical industry - how customers benefit. 
(Jernelid and Roan , 2009) 

• Improving Energy Efficiency in Pharmaceutical Manufacturing Environment - 
Analysis of EUI and Cooling Load. (Liu , 2009) 

• Six Sigma adds up for Pharma. (D'Amore,2006) 

• Six Sigma in Pharmaceutical Industry and regulatory Affairs : A review. (Sharma et 
al,2011) 

• The value of Lean Sigma : Improving GC processes in pharmaceutical R&D. (Rome , 
2012) 



-45- 



• Using Six Sigma to improve once daily gentamicin dosing and therapeutic drug 
monitoring performance. (Egan et al,2012) 

• Six Sigma : A novel approach to pharmaceutical industry . (Charde et al ,2013) 

• Reflective practice : reverse logistics process control measures for the pharmaceutical 
industry supply chain. (Kumar et al,2008) 

• Is Six Sigma still relevant for drug makers ? (Greb,2012) 

• Process improvement and electrostatic analysis of thermoforming machine.. 
(Fogarty,2013) 

• Is Six Sigma right for validation processes of pharmaceutical industry ? (Johnston , 
2003) 

• Lean and Six Sigma concepts application in pharmaceutical industry. (Pavlovic and 
Bozanic , 2013) 

• Six Sigma Methodologies in statistical control application to improve production 
performance and quality in the pharmaceutical industry. (Noni et al,2011) 

(2013 ' ^1 .(J iuJJI lIjU JjLlJI j hj^yi iclii^ iaM/ jJiJI ^ iiliLj' iuj/ jj 
J ( ^'\\ (-^1 jl<^r- a»li£ ^-^^j J ' AjjIj^iII '"'^t-"'''^^! ^-^J^ (jj "">■''' i^iA Xc. ^UA Ajjij^^^l 

AluJI ^jLuIa ^ IajLajlIuiV AjjDa^l Ajijp^^l j ( A.^jy^l j ( Ai^lj t'^l jUtII j ( (JLlL^In^l 



- 46- 



fij^Ux tj^*;^"' ^ ^j^laj^a^l A£^>juall fjS^jAi (.^LaJJ j :L<La_lui AluJI aj^U^ ^^^y^^A\ (wijl^l ~3 

(jjJadJl y (Kwak and Anbari,2006,p.712) ijjjt <-lu^ .1^-1^ Sja.jaJI ^IjaJl (jja^ j « '^j^ 
jIjq^I j ( (J^iLdll aAosj l^lj^l J ( ^ ^hi^W l^A*-^^ ajlj'yi a£jLj1a ' _ '^^"'j ^ AHuiI^ ^-^^^ 

^1 jail t "tT > ^1 JjL ' * . ^j^l iwjjj^l J ( Jjlj^l J ' ^ g"'*?^ J ' (jAuiall^l ^jLuiA 

jjjij Laajjai Aioiil ^^Uil (Jjjl^MI ( , In'n LaS • (Antony and Banuelas,2002,p.21) ^ 
lilij J .(Coronado and Anatonty,2002,p.93) ajjlj-all a^ AjjuoUaII AjjjII Ajj^ ^.a^iJI AilS 

«.l (Kwak and Anbari,2006,p.713) -^Jj j . (Antony and Banuelas,2002,p.21) 

J j^j (_iAl jC- a.^ ^ jj \ «v'>Jiii AjjoJI Bjjlj^a (_3JaLj ^l^a^ jDaAll ^lalll ^)JJ3u1I 

^_^3^ jA -j^'"' J ( S-^J-^ J ' j;;*"'^^ .y^ AjuLim ^^^c- ujliu]) j t JU^ajiVI CjI jja 

Laaajoi AiuJI SjjUa (jAikj ^IaJI (-_ij1La3I ^liill jjjsull (jl (Henderson and Evans 2000,p.277) 
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AloJI iyLJ ^Ull JjAuJI 'J ^ (Pyzdek & Keller.2010,p.p.l3-14) ^ . AauSj J 

■ "Jj^"' ^ J • (Jjllaj]! AjLoC ^ ^.lilil jp J ( 2 AlialxJl L-il^VI ^ l^l^l 

^^^Jc ^..oi^lal] Lilxil sjl.j'yi «.ljJaC-l (— 1 Aljoill (JJfLj A jUr- ^ i_^J^^ '> J^a^l JILojj j 

AluJI fij^L^ (JJfLdl ^'j^"' Ijj^^oJJ l^lj^l j ( j ( ^ '^^luJI Ai-uJa 

^j31ui ^AjjjuoJI j^lj^l^ ^ j"'^"'^! '^M) J:3>^ J ' S-^J-^ ( " \\ )\ AC ajl-^lj ^ '^^luJI cjj^ 

(JjSJ J ( A^ocIj <1u Jj£juI11 t Jnil'^<^\l jnir''<\l (3;^^^ j.<U.ui.a]I j ( Jlxlll Jjb^al 

. jU'ir''<\l 
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jjjLj ^ JUiill Jxol j!i3l (jjaall :(j-ajb<aaJI (--iLajbol Feedback <»^lj3l Ajiiull ^Jaj 

.Laaajoi AluJI tjj'^"' ^W-^ cJ^J*-^ ij^^ j^j^'^^l J ( ^IjxSI Aijx^ 

J ( AjLulU j.<U.i.ii.<JI ^j.„^-i\l jUaj QAi'tt ^l^HuH ^JjW j : jUtII AjL^\j!i\ ^Jaj 

(Antony and Banuelas,2002),(Stoi et al. ,201 0),(Coronado and Antony, 2002), 
(Khurshid,2012), (Shahin , 2006), (DeRuntz and Meier, 2008), (Sandholm and Sorqvist,2002), 

Aluill lB^'.'^"'^^ ^J:^J^ 'UJalall ^_^ic. ' '-^ j i^L-i^ti j « ^IjjlSI ^""-J"? " -^J^J c^j 

■ J ' ^ j ' " 

.5-aJiLa3l <LUJI S jail - 
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jj ^tla-j 4jjjjai]l Ajjj'Vl Ac-llk^ tlilSjjoi 1^ ^ J'" ■AJj^ 2^^' (_3j; Will (jl ^^^j (Jl<a 

: aIuujj (JliUa (.iLylj Acj^ 1 i\L-i^ (16) Iaj^ ^Ijj i^L-i^\l ^ ^'"-j^? ^ 

: AalUi J ( ^l-^-ij ^ AjjoJI sjjIia ^jj.'^"'^ 'Uu^yLJI 
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.aXalt-a (JjLjS (j^)^ -^^^J 
• SPC CljUlaxll (^U^^yi Ixuiall CjLmj (jafkll 4-<ij!>UI Jjl jaII ^j^j ' 
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J ; ISO 9001 sjj^l Sjljij ^Uii jlLI jjAiJa (JajU ".lu^ lSJ^^ AjcUx^all dllcUaall 
^Ijall J ( i->1 ij.„^-iti ^^^Ic. JaliaJI J ( l^jl^j J ( ^ ^T*,'"' AauJI aj^U^] 'LLiuiajall '^A^l 

.Lo^ajuo <1ui]Ij A£^)jal]l 

i ^ ^^-j'" AjjoJI ajjlj^ ^ (jj£jLi.a<\]l cJ:^^ (J^i.iiJ La^ 4 ii\X\^ W j i «.\\(\\^\\ j i aJjjx^I 

2 kal ^ ^ AjjI j^l i-<1-^->>.>\< 2 •>< y> y> (.5^^ (jj^*^"' ^] AjjI <c.{1x^\ ~4 

djl^^l l^jJajiG CGMP AiaJI ^j' ■ ^"'^1 CAjjiJuAA J ( AjxJ^>jaLl]l (IjUlkLall AljUa^l 
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Cl)l£^)juo ^ ^ '^^luill tjj'^"'^ <LaL^ljll (wJjL^I <jailjJ ^ Oi1a1ui.« >\U->^ti 5^ —5 

J ( jjiLa.U3l jii^l l^j (Jj^ j3 ^tiill AiLjaVlj ( AjjjVI Aclik^ A^lc 

: ^j>uJI ^U«a tljlij*^ ^ L4aa*-< ^lyJI Jjjki] JjjL ALjU -8-3 

AjjjjuJ) AjjJ^I Acljjyd Cl)l£jjai ^ ^ ^T*,''" AjjuJI (Jj;^"' (Jj^-uuI A^IjII (_3JjJa^l ^JajlA, CLl^LlSl ^JP^ 
^ I ^7- j"' AjjuJI ^jj;^"' Ajj^ (,5^ jLucVIj J ( AjjIj^I 2 «-.! 'i . A\. ^j. ^4. jp ' * 'j-^ ' 

Aii^ (JSjoi A-li.iUJj aI^j-o ojjjic. (j-a A^jpiAll (_3JjJa]l ^Jajl^ l—kHjU • Ajjlj^l Sc.l 'i. ^ 

l^l..l^Jjall (j^^ J ( ^ "^J"' AluJi ^(..l^Jjuolj J^I^ J^UjouJI (jjjol^Ill] (J>^ cJ^^ <L<a!la 

AjajLkll fi^ '"'j*^ AjjjjuJI AjjJ^I AcUx^a Clll£jjai ^ ^ AjjuJI (JJfLdl A^lc> AjLui£ 

^^Lill (_jJ±Liill '"^ itt-.*!^ ^j^-v a^A AjtjJaj Ajc- '''wl i\l jjjajp^l . I ^-^ j ■ AjjuJI 

AioJI J AjjIjJ a£ j^I (7-3) AijLoJI S jaiJI IgJj J_^jll U->jh, Aioill 

aJj^joi^I ' " '1 (; jl ( .lils^ (^A^U]| ^ ^ J . a^j^l (jjjoiaJl] ^j?/'^ j"'"') aj-^V<^ ^ 

I (; 'j* ' A£^)juai Ax<ax<a^ jJC> A^jpLall (JJ^)^I AjajLk ^ ajj^A^]) AJajuojVl ■ '"^"'-^ ^ •'j'''"' ^jc 

dllj dll^^l J ( i^i^ (jt a^ (JjjUl AjajLk (jj^IadJ Ajc.|j]| AjjI j^I A£^>juall 
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^ ^ j'" AjjuJI (JAlLdl A^jpLall (3J^)Ia]l AiajLk (1-3) cJ^juoII ^jbiajJ j (Ll^^Iui AjjuJI aj^U^ 

: AjjjVI Aclik^ ciil£^)jui 
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Validation ^,p>SUaSI ^1 ^jmxaII 



. Ajj>uiII AjjjVI Afrllua Cjl£>ui ^ L4aaM Alutll J:ukil jjAaII ^jlill AlajU (1-3) JluJI 
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^ t '^Jj'jJI ^J^-^ *J^-^V AjLaC (jj^ (_3J^>iaSl AJajLk ^ ~1 

2^jLla ajljj (-jjILuoI j t {Pyzdek & Keller^ Jl« ^ ^-^j- aIuJIj jj. ^"-i- o^A^W^I jl (>« 

jlii&VI (jJsu i^S^l (JiU. j-a AjjjjuJI Ac-Uj^I Ajj^ j' ^-^ <LjUJI ajlA ^^\Ji "2 

. ISO 9001 jaJI s jl jj ^ILj jLLj 

A£^)juo ^ Ajjb^ajjb^a^ ^ --^ ■"'j LaJ j.<U.i.ii.<JI yJjoiaJlll DMAIC AII^ (J^I ^j<\7» AiajLkll (JajuII ~3 
aJj^jou ^ (S 'j,'^"' (1)^^ ' * 'j-^ I^jS aJj^l ^J^-^l^ 4.ib<aLaJI <LL(u]ajall '^A^) J ' ^ (; ^7- ^ j ( ^Ij-^ 

J ( diUljjjaiAll J ( jIjjS/I J ' ajjIj^I A£^>juill ^ AaIx^oII -j^'"'^^ ^_^ljji3 

A£^)jua]l ^J' ^ ('^'^^S ^ ^JajLk (J^lj^ ^ aI^^ Ajb^aLkil (Jl)LiaJ^>lx<a]l 

^.iaj J ( ^ ^T" j'" ^ J^>^ ^ jpLaJl jjjjoialiJl ^j^)jui-a A-a#.^iLa AJajliJl jp ~4 

.A£j;ji]l ajbj J:y'j«-ai^ ^Ij-iJI AIiaaV liSj oijaii AjjJjI 

AIu (JAkia (JJ_j-<> (_5-i>JjLja (JaC *I (J^juo ^_^Jc (_3J^)iaJl AjajLi, Aa^jp AjjIj^I A£jjaiil (j^-aJ ~5 

' . ^JJ^I '^j ' '^-^^^ L>* J ' ISO 9001 aJ jaJl ajlj] ^Uaj J-aC 

• (ISO 9001 aJjJ V-Ull Ai^l CjLiIkLa ^1) jq-u noli j;.--'^' 
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.r-L^A^ ^ ^7- j'" AjjuJI tjj;^"' ^_^ic. AjjjjuJI Ajj^VI C1iI£^)juo 
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^ J ( (J^Ia Ji>tMj Aj^i jjJI 4^Lm^ ^ ^ (JH^ ^ 

sJj^ (jj-'^"' (_pa^)9U AjjJVI <C.ll;yd (Jl)l£jjai ^ ^ AauJI (JJ;^"' (JlluijJ j ( ' " '^1 AKjuLo 
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: jl ^joiljj (Rome ,2012) di^Ull diia. 

"The value of Lean Sigma : Improving GC processes in pharmaceutical R&D. " 
JLa-^ o^U. J t ajjI j^ill Aclij^l Lean Sigma Aiijijll Laaajoi AiuJI (jjflaj JjUGj 
A^UJI ajjIjJiJI Astra Zeneca a^jj^ ^^ diaJI IjiA iiaS J^j . R&D ^^Ij^l j:3_?^l j ' ^^^1 

AiL^yU FID c-i^L J j^l GC ajJUJI UI > jL.j^\ ^Ijii^l l^^ ^ 

J . API <SL»ill AjiV-lii^l Jl >aJI AcUi^ ^ AikUl ^Ja^ jll jl j t AjJjVI SJ ja. (_>iLiaJ 

AjjLj^I AjJaiJl \juJj VLa-a (j-lasu IgJ Aislj^l L_ul AiLiaVlj jl >aJI a^SA ^^i^a. 

jjic- Lean t^jlxa j c DMAIC 'Lia.^jA] laij iiaij ^ ^^^ill (jjjoiaJlll ^jjji-a jSj tlu^ .jjjlajll 

'Lajall (jSJd AjajLi, *.Luijlj L_aj^>*jll aIsi.^ ^ ^jjjoiaII • 'SJ^^-^^ ^tlill (_^Jc JjA^aaJl 

jLuLoil ^ jLajcVU J t <-ia-:ll ^ GC jU^ ^IjLkloil ajL*] value stream map 

^ l^*^ ^ ^1 tllULwll Cjj^I . Ajoi jjAJI AKilail AjjjlaJI t_lUjaiVl AlJlaJj j t AjllaJI AjLasJI 
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JjJaJI JJj^ ^jLLa 'LalAaJLoiV J^}^! (--llLlI AjjIj j_Pc. GC j^-^^ ojJS (JJJ^I aA^^ 

(^■1^ L<u> ^Ljll (Jji ^ 2 ij\L^ti <LiLlaJl]| ij^j]al\ jJj^ ^jLuLa JLa£luiV <^j!>UI AjLlaJl]) ^tUll 

<C. jjJa _j<all ^1 JC. jpLajj^l S-LacVl t>a ^juoI jll i_ajiall jA Ajoijj^l AKju4<ail Ajj.laJl t_lUxioVI ^1 

*^La-a (j-^^*^ ^ "'^ cJ^ (j/U ' "/U >j/"b^^"' (IhA^^)^ lALa.iiajoi'i 4jjaUJj 4_jal^)C- jjLajjS 

^(.lajjuol AjIa*] ^.i 111 ..13 (J-ac. ^-i^j J ' ^jjaaII (JaJI jIjj^Ij (_3J^)all ^IS (jouiaJill 

1^ .AaLI^I (^jjJall jjjJau ^jLuLA (j^jJa jl^^l jLiuluil Ajllxi a-^tjj *— GC j^-^ 

jl^^l jSjj (J-^*-* t^j AiUiayij ^jj ■ a^^' (Jal ^jfuil ^j^>juLa ^LlLllaJill 

yjj ^ ^uiall ^ <Lajli]l jjjiadll ^jLuLoi GC j^-^ L>a -^l j ^'O^ -A-li] A^L^I Alc. ^l^aJluL^ 
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cjl 4^1 (Egan et al,2012) (j j^>'^ ^ 

" Using Six Sigma to improve once daily gentamicin dosing and therapeutic 
drug monitoring performance. " 

jjjhll J ' (uj^j^') L>^3J^ <ijaullj ULal jM^l ''"'j^; gcutamicin ^^jj^j-all 

^>jJa . ^-^^'W (J^j^ 

gentamicin ^lAaJLoil ^jj . ja (jojooJlll ^ j^jj^oaI ^^^joujjII j . 1 u« AioJl 

5Jajlk frLijL (jjjall j»la (—sjjjull aI^^ ^ J . DMAIC Ail^ lK'^ t>a i^ja^^ tr^j 

yjj^U a^)juolj^ <OajG^ ^ (S",'^? a^^j^l ^^^)^ ' ^'^ Ajoia^ l3:S^)^^ -^-^ J ■ AjoijjAa]) 

jjc. liiajj (jjjall c5 j^^ o"^' Aia.jA ^ J ; gentamicin ^siaJI ^^i-^-^nn ^jiJl ((j^ajjJl) ^^U^l 
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CjULuII SjlaLoiVU jN\ J i (-njoJI Jjkj *l ja-U JAaJill ti^J^' J • 3.39 mg\kg 

^tlj dlj^Jal ' * 'j^ . <^1jiJI AjIasJI <LjLk ^ J ( (JmI^I aI^^ ^ Igt ^ dlLajLuiJI J ( 

(jj^jLLall -^-^^ J ' ^j^-^"'' <L<aLa AjLuiJI «.\^ i_s^^ ^J-^' iwjUjaiVl (jl Jj^*^"'^! 

^Lgjc.) .He. 2 < ^ti -jj'"'^ FNIEA ^^j?*] ^ x^jU'^ll jIulaII j « 

Jj^ jill ^ ^llill *Uj ^ J t gentamicin (> Ji-Vl Ac jaJI jjjiajjl sjjoaJI Aiijlall 

(jJ^jLuLall yXa^pUl -J^*"'^^ J ( (wJJj.^l]l -^jj^ J ' Ac-J^l -^-^^ AjLulI AjoiLlui ^J^J 

1 J. . U-;. ^^^jJaj^ 10 '"'^^ I 111 Ajujl sAa^ ^-^^I AjLisJI ^3^;^"' (jAuiall^l aI^^ ^ ^ J . aAosJIj 

tj-a gentamicin aj-o jJI ac jaJl tiijbjl j i (j^L^aaJI lilli ^x<l^ ^_^]c. SjjjS ciiLiiui^ (ja^ 

JiliaJl ^ jjjojjXall jOll jjJaaiuiAil (^^^ JJjb JjJasl Cjaia. Cilia. 4.78 mg/kg 3.39 

: jl _jj*J (2013 i ^1 Ajc) olj^l (^jlll dla-Jl JU-Jl IjlA ALlaJl AjjjxSI CllLuolj.lJl ^ja j 

^'^j/^ liSj 2 ij\Ly>\l <Uc.jj ^_^]c. a^)]aJjuJI ^ ^_^IAjuJI -^J;!^) Aj^.^ix (^^jf^ Ajjl£^j (^Aa" 

jilj 2^..L\I CjLaJjLoiJI J t AjjjVI AcUl^ A-aUSI A^jjiJI ^ AJjkj AjoiI : DMAIC 

L<U.uiV J ( ^Ic J^JuoJ AcUx^all J^LuLa]! A^lsua Ajjl^j CAJj\ ^] Clia^l 1^ ■ ''"^^'i 

(JSLuLa (_^ic. ^ jjJall ■ J ( jjjLoiaJiil DMAIC _j-aj (_^]c jLucVI J^-Lk jj^ AjjI j.i3l Aclik^l 
A^LaJI ^ ' * '^1 Ai^juLa (jL<uj .1^ AjjoiLlall (Jjl^l -^W^ (.5^ cJ^ajiJI j ( ACjUa AxallajG 
.1 k-iil J ; Aj^jb^l A^AaJI i^-^J^ (JLa£luil ^ LluiJJj !>Lalc. ^)fMJ ^-^J^ (.5^ a^)IaJjuJI 
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? gjlall aJj^ tllUljaJiVI A^JU-a DMAIC jaj ^LoU - 1 

? J J acUl^I JSLi-i ^Uj (jl DMAIC (jLaj i_k£ -2 

? (_^lAjai3l J JJaJI ^Jjoi (_Pc. <jail J^l (Ja-a A£^>jui3l jA La "4 

^ djUac Jji^ J J (■ AjjIj^I ^ Ajjia-a aJVj djUljaJl ^J^J i^^Ull (j^^^l <-llA^ 

.^Jl\J^\ jjlail ^^ Clk\JsS^i\ A^\jut ^^ DMAIC ^Luoj -1 

^^'^l J t AjuoljJl Ja-a A£jjjill (>a aJjVI CjULiJl ^-aaj Cja-Ul ^li . AjuojjAaII aKjUI AjaJU-al 

Jil La^l ^Lu^ J ' cjULiill A^U^ d^Ul ^li EXCEL 

J ( (wJ JJ*il ;j.tfaJ^jaUJ ^ala DMAIC Aj^.^j-al tll^Ull (j,'.'^"' cD^i. j . ^alc J^joiJ A^JjoiII 
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. ^Ula L<LaajuJI (_$J^iJ^A (—iLuia. (iU^ j ( iwJjJxSI ^ (^^-^^ ^^V' <luij ( _ <1 j ( <Li^ljjj 

^ _jj Lajjuo'V J t AjjAaJl 1 ' »ui . u A\ ^jj^ ^ \ ^-^ j... 5.5 jiLoi^ ^ Antipyrol 

Lui 3.5 2^^^ <Juojj.Lall tiiLaaiaJl jjjj 1 c5 ls"*-^' Largopromoctil 

(—ijlij (Jll^>^Jal La£ • ^juoljdSI (Ja.^ A^jjoill ^ ^^J^^ (_^IAuJI .^ijiaJl ^jJIma (jjlii 

^Jjuo sAi^ J ( 4.25 cUlL ' " A^jjoil] Lo^^iuJl (_§jlxAA ' ■ ; lillj cii^lj]! 

l^Jj (_Jj^ jj ^llill (Jjiaaj Cj^lJl jsla (jjo'i^ <n\\ (jjlalfcll ^-a (j jIajII (J^A^ j . J JJ^I 

AAuUJJ '"'^ ''"'^ ^ ' * 'j^ ^joijjAaII AJ^juIaII t-jllulVl (jC ''"'^ '^^ i_>"^^l aI^j^ ^ 
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jjjl«-a3 liSj ( ^tiiVI dlLajllui^ J ( AjIjS/I jlj-a3l -^JJ^ j:J^J^^^ LS^-AJ ' " J 

(JjI jjoi-a <<aAiijaiA3l (JiiUslI j ( (j-aajJI (Jjia <-_a!iliklj Jl<ijJ : AjjIj^I AjISjII <SSjuLa "3 

. jjiljal jaJl jjjljuaJl J ( •». ojl jj J 
jjjlsua AjAaJl J ( ^ll^yi ^ <^AaJluuJI ^cHall ^-^J^ yLajJa ajjjjbia ^^^C (.ll^Ull ^1 

dlljLj jJC A£^>juil3 AjjIj^I -^.-I'l^ti SJj^ ^_^Jc. 'J'"^"' ^Ij^sI aJjUx^I A^jLuLo ajj^yJa 

( " <1 J I (j/n <c.jA^ Cli^U^I ^Ji^^ • J*-^^ •». ^\\ ajl jj J ( <L&jb^l ^jOj '"'^ J.'"'"^ ^ J ' 

^ 7- ^ ' ^ l]^-<^ ' . 'J* A^lx^ ^jSJ sJjjoij]! sjlj'yi ^J^-^ jLucI ajjjjJaJ ' ' 

' " ' ' ' ^ A^Iax ajj^)jJ9 J ( ^("^1 — ' " ~ (JIl^I^Aa^ 1 (S'''J'"'> ^Uajil ji i^l 'ir. ^j^ajJaJJ 

<:l»jjuo*^l J ( J-^l Jji^ J ' 21^^"^ L^')i\ (jLajJai Aj^ldj^t AsUall AjoiIjJ j ( (JJjjouJI 

: jiw a^iaIc a1 jj (Charde et al ,2013) oj^\^\ 
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"Six Sigma : A novel approach to pharmaceutical industry. " 

.AjjIj^I A£.\1x^\ ^ j'J.'^"'^ '"'^ jT-j"'! jT'"'! J i ".' ^ ci^^ ^ '^^iudil - J j ° ^ ^jjJaj3 l1Aj{±i 

sjlc-j \ -J " ■ J ( 4j\«ir\l yjjuo^ (Jjdjoil ^_^Ic- ^ ^7-,'"' AjjuJI j^J^ J • cJ^^o^^ cf^j W^JJ^ 

^ AjjjJu^I ^j'-^j'-^"' jA ^ AjjuJI tjj'^"' ^ J . <ULulSI '^J^-^j J ' Aj^alxll - j ^ ' 

.U->jH, aUI ^3^:13 ajLuJI ^-j-j^ DMADV j « <^li3l ajI^I jj.n^'^l DMAIC : 

: LaJ ^ ^7-,'"' '^Auil] <JjaiJJ^I yjO^Ull (_><a^ J 

.(-JjJstSI jj^Ja jj^ .^^1 ~1 
.aAosJI f.\A^ 3^^) (.5^ yjjotaj J ( AjjJ9lL<^U -^-^"'^I ~2 

(jjajiaJj ~3 

.A£jji3l a^Uj ojLj -6 

. aJj^l j^^J^ (jj;^"' Jjil 'j-'^"' cl^-^j ~B 

• A£^>*ill tllUliS JJ^iaJ ~9 
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.a£ jjjlu -10 

t ^.'l^j ^ "? J'" ''^^iuo]) ^'j-^^'"' i^^^i^ AjjJaLal) Alikll Clll jluJI ^ Ajjj'Vi 4£.ljj^ dll^jjJi CIiIaj ^ j 

Pfizer cJ^ aj<<JIc ajjI jj dil^jjoi l ^'^j'" Aioill A.aL^U3l (jj^Ldll (_ijL^ qc Sj.i3tLa aILoI j 

: AjjjVI 

sj^jJa-all ^^^Jc. AjjjjjoJI Cjl jliiik'i 1 ^.Ij^V AjJlilSill t_u!ljaiVl j i (_3^)iall JJJ»JJ 

(j.ajJa Ulkl^ ajjla^l ^j.„^-i\l ^^jlal jl ( '"'^/''"'^^ (Jx<ail(JI ^IasJIuiVI cJ^^Lk (j<a IftjJjIaJ j ( 
C-jUajijl jfluil J ( Ojjlaj^\ -^-ii^tt <JjJ^)jai]| iJlA^^X^ -jj'"'^^ ^Jlxi ' " ,'7- (S ' ^ ^lAaJluil 

A^IaJI AjjIj^I (J-)l£^>juall ^ AauUJJ <a.i.ala >. ^1 ^ 1 "'T','"' ^IjuJI ^1 yj4^U]l (_><alk j 

^1 ^ a^lj '"'^ J ( ^J:}^ ^IjC J ( t h iiK <^ (jj'-^"' ^ I^jIa^ ' " '"' 
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: jl Ajlikj ^joil jj (Kumar et al,2008) u>ia.Ull ^_$JJi j 

"Reflective practice : reverse logistics process control measures for the 
pharmaceutical industry supply chain. " 

-1 „1 J AjjIj^I <C-ljj^lj ^j^Lkil Ajjoi^atJ) j i sjjoiIiaII Jjjjpi) aIuiLuo (Jj^^"' <juo)j^) ' " '» 
(jljjoiVl (j-a AjjIj^I LllLaaLall ^La.jMjail AjIaju <SjLiuill j ( Af\r ClllgjaJI j ( i-_aljJaVl ^J<\->1 

J ( njoJI Jji^ f-'j^j *^ }^ J • ^-^-^ AJaliall tiiUlj^joiAll J ( jljjiVl (jjjj (recall) 

yjjot^l dlL^jpLa ' " ^ *' J .I^Aa cJSLuLoll j ( Aljjfl]) aIuiIui t''^lj\<^r. ^_^ic. J^l 

j>> AjjIjJiII tljUjiall ^U.JLail AjLasU (jLuj LaJ L^Aji j t AjLttJI Jjiall iaLajl ^ FMEA 

( I'll M.^^-i^l t>'^ (jj^'^"' ^ jlluU J ( ''Lnx^l L_al^)IaVl (JAJ Jjy^aljJ^I (jAui^ iJlA (—uL^l 
AjjJI j jjy^a jJ JJJ^I JLaiaJ^AJ Ijlaj j • j.<u.i.aA]l j ( (^1^1 ijj*-^^ WtJ^ JaliaJl j 

(j-a AjjIj^I ■>.''i'i/>\I ^l^jpjuo*^ A^jJalj J ( AjLsti AjLaC (jjojuojj (jl Acljj^ (^l£^)jai (jic 

<C.^}jalJ AjL^Jjuo^I Clll£^)jal]i ^jJaJjuoJ ' " 'J**- J ^Ja^ AjI (^jljjuo^l 
JJ^J J ' AijUa-all JJC- j1 j-all j ( (jjjoill (j<a ejj j-all ■•..•'I'l^ll aJI jjl AiLja^lj 
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AjjjjuJI '"'I'j'^^l ^LoaJ ^ % 6~3 ^ AjjIuJI dllx^jfluwi]) Ajjoij ' * 'j*^ .yjUjll (^•^ 

J\ 2007 Aia> ASXixJI Merck a£ jJi cUiL ^ a^UJI ajjjVI jJil 

^ jJjJ5 ( ' _ 'j« ^ ( <_k]j^ (jljjoiS/l jj-a '"'l-^"''^^! ^L^jjluil AjLaC A-aJa dJiL jjj^ ^ J*^J-^ 42.2 

jVjJ jUL 1.452 Jij=. 

^)JC. ■^.-ii/.tl ^L^jpjoil aAoC yjjoi^ Ajjl£^j yj4^U]l l^j (JLajJ ^Ijjll ' " ''j ' J 

A^UJI RFID 

ajjIj.i]| i-il-^-i'i^tl ^ l^jxo J ( Ajjjp]) a1ui1i.Ii ajL<l^ '^■^^j Cy^ ^a^l£>lc. ajl-^j j 

J jjb^j ^_^]c. AiijjLaJl AjJLJI jjLaiiJl i}^^ ^^^j (^j AiLiayij • AIoiIoJI jx^Uc S jj_)<aJI 

SjajS AjJLa (Jlllj^Ao (JjaaJ J ( ajjuilxaJl JjjJ^iJl a1u1i.ii ^>jc. (jIjjuo'VI ojj_)^l Ajjlj.iJl I'll ■^->>^\1 

.^jii^Uj) ^ A^jpLall jmjuo*^! (JJ;^"' (J^iLi, 
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: jl (Greb,2012) *l jJ c?^l ^1 U 
"Is Six Sigma still relevant for drug makers ? " 

«.ljL y^MJjoiJ J ( AjjIj^I 2 f.\ \ . iatuijl ^ 1 '^^luJI ^ j^- (; ' ^ jLuZljl <~jIiui1 <jailj^ ^jUlLS 

^Ij ^li (.ll^Ull t Jni^ J . Ajj^VI A£-Ux<a Clll£^)juo ^ ^ '^^luill (jj'^"'' yjjb^alk^l ^ 

^jJaJ J ( AjjjVI A£-ljx<a (Jl)l£^)juo (J-)Ujl jxa ^^Ic Jj^l (j<a -^3^^ L>^J^ (.5^^^ jLib^ajSVI 
J ( J-^l ^j'-^j'-^"'^ ^-^^ (If* cJ? *"' ' " ^ cJ^^ (.It^l (J^J^ ^-^J^J '-^^•^^ 

Aj^.^Aa ^LlcJIslSI AjjIj^I Cl)l£^)juail JaLuijI JJ-^ djljlui Ala j . (Jlilail]) J^J^ 

A.i^.^1a (jc. ' 'J ''^ ^^^J^ ' . ■ (jc ^jLuoj Cli^lj]! ^^>^ J •^Ij-^l 2 (-.1 'i . '^J:^J^ 

J j*j diii. (ajjU^jjuoI A^jjjil Ijjaa Ja«j) Jim Catania aluJI JjLoull I^a (jc (.jj^ • ^-a^^ja 

'Uai.^j^ (jjjW'i i*-^ ^LiLjl <C.Ljj j-i^l (j-a J ( Cjliiill ^ 4jLall JJ3 J^l 

I ^'j.'^"' AjLac- ^ ^J:^ t^ljjT I Ij^^lj (2>^ CB^^}^^^ (jl (_^j^ ^ ^T'J'" '^^luJI 

(-iil£^>jui 1 ^iuJI (jj;^"' (--ijIaj jj^ ' ' jjai Catania ajjoJI Vj . a^j 
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J t JUI U*l J ^ V a£j^ ULJI SjIjiVI 'jl UUaa .1^ c_i jUaJI ^U^l t^lS^i^ 

Chris MiiiW Lh^ 1^ ^'j.'^"' L>^ aj^^>^l '"'^ ij.„«^-itl ^Jja^ ^ a^Ull iJJ^^ ' " ^ ^""^ 

(jj^^ A-a*Xi JiSl Laaajoi AluJI ^1 (ajjIuiIuiI aSjJiI (_^iiaij3l c)^) Moretoii 

jjjLiij jjl AjjIjJI AcUi^l AikUl AjL^JI ^jVl i >aJI '"'l;;.'^^ jjLaJ JllaJl Jjjjoi . AjjIj^I 

iil!illal (jJuoJJj J^uU oJj^ IjlA J t aJ AjjiiaJl A-ajaJl ^jc %20± jl.li<U jJl U jiaS 

^ La ^ ^7- AjjoJI (Jj;^"' ^>4>La]l jJC. ^ IjA j ( ^(jaJall AjLoC AAj)i\ Ajjljjja]! 

^ ^7- J"' AjjuJ) '"'^j''"'"' jLojujuoI ^ j ''^ ^ j"'^ j} S^J^ * J^J'" J ' ^ °J AjuL,^! A£^)jj!i]l 
(j] AjjJ*^I Ax.1 h ClllSjjoi ^ ^ J'" AjjoJI (_3JaLj] s_^l^ S-'^^J^ jLojcI (jl LaS • jaLo (J^j^ 

(jjflali Vjl acLaj^ CilS^ loij jlj Moreton .iiuJI ^ ■ ^''j lilli j t \^^y■n 

ajjuJI ^jj"'^"' ^-'■^^ ^T-i.iLj J ( fijjAaJI I (^''^ -^.-ii^ ^^^Jc ^-j^. ^"iti > fi^j^l^ QbD ^c^Ujj 

(.Ljaal] Aial£3l ajlnj.iill j t (J^i^l t*E±L«l ^HsJ AjjjVI 'jV . 1 «\>J..i 

A-Aajul jjjoij QbD ^-oljjj ^tlL U& J ( ^ ^7-,'"' AjjuJI a>^j^ tjj'*^"' (Jlijljl \'^\ ^ULall ^ ^ . ^'W 

J ( Ajj^VI Ac-Ux^a Clll£^)juo ^ ^ AjjuJI (jAlLdl (jjoLuiVl jA J ( a^)IaJjai]l a^ c^LJ AjllfLa 

AjLlaJl]) AjLuiJI (JjUjij ^lAaJLoil iafiJall aJL^ ^_^]c 2 kal ^ j « (JLjUIax^l AjsI^ ^ U:?^ J<<^' 

I AluJI AjKjA (jAiJa A^ j^t£ (JakH yjila^^l U'^' ^ S-^J-^ ^ ^ J ' ^-^'^ 
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jLijuJI jiSjj LaS .(ajjI ^ ciiULaaJI jj^) David Pitman aijoJI ^^Ij i—boiA. Ajc !iaLai^ 

jjjjull (ji^ (jl ^j^-^ J ' cJ^^ L3f^ LaAic ^ ^T*,'"' ajjuJ jfiui] ^_^Jc. Catatiia 

1 - >aa^ \ ^-^ j..' AHuJI (JAlLd^ A-SL^b ^j;^"' Aj^UiJI AjjJVI Ac-Ux<a <Jl)l£^)juo ^ A;.1aJI 

•Ujjc J Merck , Johnson & Johnson , GenTech . Jla <SjU ajjL^I jjI js 

: jl jIju (Fogarty,2013) al diaall j 

"Process improvement and electrostatic analysis of thermoforming machine. " 

Qlui^ ^j^>juLa Ajjlj^ill (-lllclik^all Aj^iiljjl A£^>ju5 ^ DMAIC Aja.^j<a (jj^iadJ (.ll^Ull 

(JllUj^ ' _ ■ L<iA jluuL^I <Jl)l J^L^ QAiii JjjoU^JI (Jlll^l^jj ^^JaLaJI ^jJajJ^U AjoijjAa^I ^ K A\ 

.Ljjiuo Aijaj 4700 Ja»]1 (jc jj j>aj 89,5% jWLil ^^JjaJl JjL^I 

30000 

(JjjouSJl Clll^j jplj (jl {^La jlll ^ J t (-JJjoJl (Jj^-^"' ^)JC- AiSjobai] ALaJa-all 

[^JaLkil ^XjJajj]) ' /; ■ jluulAl cij) Jj^jouII Ajj^La (J^l.^ a^.l»la ^LuiSl ^ a.^ jlaJI Aj^LuJI 
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l^jlc 'jAi ^ jaJI JALii J ( jaJI jAjuIill AjjSLa (JaC (J^I^>a1 ^JajLk ^Luijlj (.ll^Ull ^15 

jj-a ^""-j^T- ^ 56 Akl ^ -Lkiajl ^joijjAaII <ISjuLa3lj l^JabGjI <jailj^ Ajjiajll j ( SjljaJI 

1^1 J ( AcjUa '"'I -^"I'l^ ^^^Ic. J ( ^j^L^JI Aillk^ <Li^lljj dilsii qa ^^x^ (JLiLuiLall 

Ajjjtlll (wj j^l ^1 diUU^I .,,1 ja\l ^1 (J^l (j^^<a] AjIuII L-ijj]all ^j^;"'^^^; 

''''' ^ J ( 

^Jajuo ^_^ic Ac^)jaij i - >N/ j . »<\1 JJJ^ .frl^?-^^ 20kv SI ^ Aia-i^l dljjLaJ 

(3i^->a]l (jLa'^l ^axajiuailll ^.l^Il] l^-ia (J£ jW^^ J ' ^ ''^ " "^^ -j ■ ^"'^^ \c ja^a ^-^J ^ ■ -^-^^^ 

L-aluijSV Sljt£ FMEA Jjkj ^1 ^ JaiJall aI^ja ^^ j . 4li]Ui jU.Jal ^jjLall JaJI (JJ^ 

J .(jjJiall ^Lkill ^ 20kv dijl£ jl jiju 0.4 kv (j J^ha ^Jt\ jUI i,; .--.U-^''! l)"^' djj^l 

jSsiH Ajjjjoi (-111 tj;'^"' JjIsu La ^IjilVI ^Jbia jJI fjc %3 jl^iLu ^1 92.5% aJVI 

.Ljio, <x> 70000 J\ aJVI A^liij sjUj J ; jjjj 51000 ^ 
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: jl A^Lalc aSjj (Johnston , 2003) dAa.yi ^'ja j 
" Is Six Sigma right for vahdation processes of pharmaceutical industry ? " 

J ( ^(;^^-^'' Clmjl ^ fi^ ^ (.5^ R.&D ^Ij^l jjj^adll J ( ' * '^1 cJW^ 

^ j'" AjjuJI aj^lj^ i-ia^Ul LaAlc. VjJJJ^ A£^)juo l^j t " <T ni L-sl^l ^1 (.ll^LJI cJj^ 

^Ij^l jjj Will J ( ' " 

• (jjSj J ( (jjj _j-a JSjuoj Cpk J t Cp AjUtII *I j diljjjj^ t-lLoiaJ 5-a_pUI dlUUJI AjUS ^ 

jl L-Sja-all j>a Ajl dlia. l^li Jla-l DMAIC aLjU. j>aSj dLa^Ull (-Loia. AAuijJjjl aK.ui.JI 'Ji Vj 

Ajjoilla iajljjJa ^-^J ^ ^ \< *. A\ ^jLaVl cj^il (Jj^^ajoll .^j^.^ j . (_Unl'<<^ -^W^ cJxuiJI 
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("^tjl^^r. ^^^c Aj^j^ i-ilij.„«i.-i f.\j^\ L^^ji J ' AjoulaJI ^ (JLaJI 

(_^ic DMAIC ^JajLk (jj;^"' AJjLa^ Aic — (.ll^Ull t _ h n-^ — UlS ■ '^"'-^ ^ ^jJa jll ^1 Vj .^jik^aill 
J ( jjjiajll t''<ljUr. <Lajli l^L AjLulII fi^ ' '» ' ' * 'j^ ^Ij^l jjj^adll j ( ' * '^1 Ajlac- 

JladjVI J t Ji^^ Sjljj jjj^ La L_ljal AjLaaJl sjlA 'jli IjlJ j^l ^liall ^j-aiJI 

AjLaC Ajjb^jjb^aiJ <La <^#.!yLa jpSl j ( DMAIC ^j_j-aj jj-a AjJ_j<ajai jjjjoiaJiil L^j_jAj (jll^UJl 

(j-a ''J'"' ■ (JllSjll (Jjiij AjSJ J ( DMAIC J-aj ^ ■Ajic- La-a 'U-al jlj Clll j^-^ (j-ajJaJJ 

ijc t-i^l -2 

.<lla»]l A:i.laj "4 
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.aAosJI ^ (J&^l ~10 

.AjL*ii ^L^yi Uy-^w -11 

.>iJI ^jiSdll ajSI^ -12 

^ ^joboLaJl Ai^^><all ^ j ( Ijjf^^ J ' '^J-a*! aJjaJl (j-ajL^ai, j ( (Jill jjLal jUll 

cjI£ ULJI Sjb^l ^UIaI SjLjJ -ijjj^ J\ Ail^Vb . tdl^il a^S^\ aJjVI 

^ fij^^)^l ^tUll (Jc Jjjb^aai] 4^.1^LLii]l 4jjU^3^yi ' " y*'"'^^ ^l^aJluil (Jj(; ' ""'^ AjJjjoiLaJI 

: (jl jM (Pavlovic and Bozanic , 2013) t>\jJ\ d^aJI Jjljj LaS 
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"Lean and Six Sigma concepts application in pharmaceutical industry. " 

' (jljJuoVI -^-^ (^^J-^ L>*j U'^,'""^"' t— al^l (jj"'^"' ' cGMP (^^J-^^ 

^ 1 ""j*^"'^^ A^L^l Ajjjjy^a^ AjjJ^l (Jlll£jjai A^ljJ '"'j^ .AjjIj^I I'll 

^LoIljtJI Ajjj'Vi Clll£jjai ^T.i.iG .distil ^ ■ ^_^ic- Jali^l ^ ^Ljjl) ^JJJ^ 

^_^Jc. 'ni»'>"i (jjiaa] (jjjJu^l ^oli^aill j ( 1 AjjoJl ^^^Jja-^ia ^^3^ t>* o^lilui'il (^gJj 

>\L->y>\\ 2 a >1 L A\ aJL^ ^^^^ 2 kal ^ A\ ^ ^\ ^ ^^^Jc 2 l^^U£ j ( ^^"'^T-"''"' ^-^ 
^_gJc. .IjljJ-a cJ^joU ^ /jj. >1 . ^tl jSjj liSj J Acllk^U ^U^LaJl 4.j*jjji^l 

2 a il L A\ <SL^ jl^).aluil ^_gic- i^_yajs>^ ^ AjjIj^I ^L^^a^ tj^ir.uuj| j ( ^tlj^l ' '"J^^^"' ;j '-^j'"^"' 
^^li Ajjoialjj t U iiK <^ tjj'-^"' J ( A£^)jual] AjajjuJI <x<a^l ^_^ic. <Uaal.a^l J •'S^J^^^ i-<l itL-iy>\\ 

t>> FDA AjSjj^VI ^IjJllI J t Sjjij A-Jiia jLa AjjIjJill Anljj^ AjcIjII AjsUjjijJI CjLaJilall 

^l^Ia ^ (JLaJI jA La£ ^-^l-^ (>a Ajcllib^l AjLulSI ^ aJj^l ^jxojJaJ ^_^ic. Aamj cJ^^Lk 
jjl jjjp^LiJl iJJi ' * 'j-^ QbT (j-aajJlj oJjaJl ^^i-a (J^-* (3=^ C?'^^ J ' QbD jaJ-OA^adJU oJjaJl 
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' * ' c5 J^^' dilclik^l si jLa-a lJ^j^ diLuia Aclik^l e^A (jl J jSJ AliaaJI ^1 Vj 

Aial^^l dl&j Ajlac> cJ:;-^ aj^ Ajj^VI IjaiU^ ^jlajlxj (wlluill 1.^ j ( yjjoi^Jl]) *— 

<Jl)ljiui]l ^ J:}^ iS^^ ^'■^ (j^ J ' AjjIj^I 2 •< . (-^ljl<^r. Aj^j^ CjIjj^ 

J ( jlj^Jjuo^l aJL^ ^^Ic Jali^lj AjjIj^I (^■^\ ''"'J^ . UJjoi^ AjjJaLail aLIs]! 

AjlLall Clll jjS jjII ^Ijj (jl ^ jiall (j<a j • JajaXa cJ^JuaJ J-^l J ' W^*'-^ jj^ljJ ^^J] (J j-aaJl 

• lj_jiui ^ j'^ J^tA* 90 *— ljUj La Aj-allaJl AjjIjaII e^liS (jjjoiaj ^ ^'j'"'^''' (.5-^^ 

AjjjVI aJ (_^Ic. ajjjS ClLjcli (_^] (JjI ^ jjj*"'^^ 4jjIjJJ1 h .nil (Jlflj (jl JJ j 

Jal t^iLoi-) 10% J ; 5 % 

A^joull a^ J ( ^Liaajai Aljoi »|J ^ 0.0001 CIl^L^ aUuol AcUxo ^ a^ ^JLG (jj^ 

J ( Ljjjjuo jVjJ 9 (_5Jj 4.5 jjjj aJjIa ^Ij-a <jjlj.i3l 2 1 . diLjajSjAJI AjiiLj^)^!! 
J . jVjJ jLA* 90 ja>jj c?^' J ' ts^^' . ^'W <al£jj UJJ^ ^ ^^j ' 
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jUJI j^iSjill 'La.jjJI J t <p\jA\ AcIIl^I Ig-uUTjj ^1 jjluJI <!U. jjc I jLkjJ La _jA^L ikVI 

ij^-.^.^.u.-. ^ dua-j UjLoila LaLaj&l Six Sigma j « Lean j t cGMP tiiUlLla j>> ajjIjJiJI 

J I ^7-,'"' AHuJI ^ j-^ (; ' ^ ^ ajliiiuL^ AjjIj^I 2 i-.l ». ^J:}^ ^j^^ajS -^j^j ^^^ic- (jl!i^Ujl 

^_^Jc. . AjjIj^I 2 ''LaiaU^l ' ' '"g '^J^ .J^^ l^>Iaj (_3:liuoj^l «^j>. ^'W 

ZAMBON PHARMA a£ ^ (Noni et al,2011) *l c^^ill JjUi 

: jA J t WjJi clch^ GROUP 

"Six Sigma Methodologies in statistical control application to improve 
production performance and quality in the pharmaceutical industry. " 

^li ^ J ( AjjIj^I AcUx^all ^ aJj^l Ajlijll <ulac. yjjoi^ *— ^ '^^luJI '^^-^-^ tj,'.'^"' 

J 4 AjjjaJI CjljUia^ (>?-^V' DMAIC <lajUJ USj j;-'^'''' ^ j^>ila ijalL jJia-Ull 
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normality test (i^jall c5 ^l-^l • <j?-^VI j 4 ajc j:3l jjij^Lill c> tguni^'^l ajjIS j 
iwjjluil ^ l3:3j^^ cJ^) J ' ^ '^^iuJI AjjlLi AjIasJI -jj'"' ^ La£ . l^L^j^ ^ 

Ajlij A^a^ l3J^^ L3f^ ^jjjouJl (j^ J • ^"''^^^ ^ ^'1 . ^4. J ^iHl] (JjJaSl sjji j ( ^ ^j}''- AifL^l 

'LaJflll (jC <jLa*]l Jajjojia ^Lj^^l ^yii^ j ( Cpk 'LlLaJtJl aj,lLa jjoi^-a (J^^^ (J-ajaLJ AjLaJtll ^^^Ic. 

^jii ^ ^"^^ -W-^ 

(J^alk J . i^-^J^ L^^^ (jj'*^"'^ ^a^a^ \l ^j^jll ^ A \\ 4\f W ^^^C Sj^l ^-^^j J ' '^IaxI] 

QA jjxJ ^ ^T*,'"' AjjuJI tjj;^"' (j<a ^aa^ AjjU^ajSVI ^Ijall j ( ij.„^-iti ^| yj^l^Ul) 

: (jl jiaj (Al-Refaie et al ,2013) al 
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"Improving Performance ofTableting Process Using DMAIC and Grey Relation 
Analysis " 

AjIoC a^li^ ^-^^j ^^-^y^ ^4^^ ^-joula (_><aljal ^_^ic. A£^>juall ^ 7- ^ViIIl^ j. U^->.„y> 

0 JUT <^ Aj]La jjLutk A^jjuo^l ■ '"^^j La ^LuAVI .1^ j. U^-i.„y>\l ^j^ljal aJj^ ^_^]c. A^j^ S-'J:F- 

' "j^*"' Ak:. 4-1 J « (J^LuLa J ( (JllLbiajSj^l \3tS[ijA AauU ^] ^jSJ (^'■^ ^llalj 

J ( "(_><ajall tjjj" t>a J£ jLlIcI i-_ajj«jJl Ai^j^i ^ ^ ('"n^ (jjjoia^ DMAIC Aja.^j-a (jjJaiij 
^jjal^ S ij\L^\l (-^Ui .-il (JliJ^ J ( J. u-v''i.„^\l aJj^ i^^c ylll^j^ yljjjbdl^ "(j^j^l ajLuoS " 

(20 - 60 N) J c (75.0 ± 4.5 mg ) ^ oji^^l 

(j^ljSl l-iir I AjlttC CjLa.ji-a (j^ AjjC- 25 iiwlj (jjjflll ^Is (jjjLjill 4i^j.a ^ j ( t_UJjj]l 

J ( O^J^ '-5^ ajLoiflll J ( ojj^ Ajj^Li (_>"^ J ' O^J^ 10 a^l jll A nir 11 --^ j. •-^-."t. 

A^jlll a^ (Jllj^Jal AjjLuua]) dlUI j^VI j ( AjjLui^I i->1 L.„j-i^\\ Xb^f/S JaAiJall A-^j] 

(j-a (J£i ^Unill J ( jixll JaJjJall ^ J^^ 4jakj Aj| ^ij ^ Ajjl 1 .^^^ I a jJaJjoill Cliao AoLaaJI (jl 

^_^ic. Jalilll ^jJajol ^Lui •^J:^ ^ ' ^jW*^) (Jlllil J^VI j ( AjjLutaJI (Jl)Uajaij!La]l 

J ( ajLuiS A-ik^La. (J^l jj-a Cpk AjLastSI aj.lLa jjui^ ' _ -'^ ; (JJ^^ '^'■^ • U:A^J^1 

ajlA j>a AjLa*I3 AjjikJI Cpk 

(jjaaJj (jJc aAia. ajJiLa CLlli AjLaaJI jliicl ^ 1.45 Ajj^UJI 
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J 4 0.587 S AjjLuio (JlulS J ( (j^jall ijjj Ajjb^LaJ AjjouIL Cpk ^>ju53^^ t— lL.aa. ^ LaS 

jjjuij L<u> 1.00 J ' (_><aja3l jjjj Ajjb^Lk (J^l AjLaaJI Sj.lLa3 AjjUaAll 'Lajall jj-a J^i^ (JSl 

MCpk={nViCpki}^'' 

iil3:il jJI t> Jal ^ J t 0.938 >ii>ll I 

tjjj ^ Jajoijla J i j^l ajLoiS ^ Jajoijla jjj A^iUJl J:A=^ (J:3J^' 

Gray c^I jc J^i^ j ' Taguchi Method ^^s^jj jcb Aijjia ^laiiuoL sj j^Ul 

cjj^I j 4 <juol jJL aJ _j«ulaJl jjJI J*Ui ^^ilall jUj^ relational analysis 

a jLoi J c (jjj ij"" ' <-l^^ L>* AjIaxII «.! j AjSI j-ttl Xbar/S JaiJall djLi. jl ial,laJijail jLucI 
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: >H lX^^^ J ajjL^VI (SSA ,2012) Lgjj=.l ti>^ ^>j^ ^J j 

Sigma Implementation in a Pharmaceutical Company : Reduction of 
Foreign Object in Capsule , A Case Study . " 

L_a^ AjjV^jj^l cjUiljj^ <i:ii^\ P_IN_ABC '^j^ ij;;^"' <iU. <juoIj^ 

^Ijjll (_$JSJji (^j^Jal '"'j^ A^jjoiil ^ i^Jj^ Jj, „j<\l Clli^j ^ (—JjJxJ) AjjoU ^j'-^j'-^"' 

(jjLj^^l 4^ jS J ( l^^j J ( (jl jjuo*^! (j<a <<JJJt-a]l '"'^ /-^l (jc- OJJJ^ ^Loii. 



A£^>juii3 A£L<iLa Aj^tijj ^Jj3 (jjjoiaJill ^ jjjJi-a (J-ajui j 4 (jjjoiaJiil DMAIC Aj^-^A-a ^l^aJlui' 

. <k^ja tjjji-a (JS lijc 739 J 4 389 l(;''<<^j^ di^jljj t^u-^ Ia jjg h\ <k^ja yjAa 

J 4 jjja^ -iajj*^ ij^^ ^L<uaVI aKj^UU AjjjlaJl L_lUuoVl ^1 (-llLaJ ^ j 4 A^jjill Aj^iljl' 



82- 



ajlk yLojJa J ( ^lljVI ia^ ' (J:^-^ ^ • -^"''^^l dll^jll aI^^ 

J ( - ' "-^ ^1 ^^3^^ ^j^'^ ^ aj^jLui <Luu]Ij ^Aljjp ^ yjLalsiJI Lai . Ja^l j ( AiUaj yLojJal 

Lbialikj) ^j^)juL<JI A£^)jua^l ^ ^ ''^^iuJI (3:if^ ^ 7- j . (j^^ ja.Lii.« ^-^l ^] 

Ajj^joba ( ' i \\t \ DPNIO ''^'0^ (Jll^jljp ' ' 'j^ ^ a.*-<<^\l Aaui^I (Jlll^j^l ^ UajaXa 

223- (jJJ jS^I AijLoill JjlaJl (JjjiaJ ^ a£^>*2iJI ^jji J^^jou^l ^^A^ dlL^ji-a 

l^-aAl oj;^ ^IjS ^j'"^ j'" ^""'^^^ ^-^J^ (j""^"' jA j ( 'Lk^^ UJ:A* (J^ S-y^ 365 

: jl jM U <juol ajXaj J t {Chabukswar et al,201 1) j^li 

'W/x Sigma: Process of understanding the control and capability of Ranitidine 
Hydrochloride Tablet. " 

^ J t A£jjill ajsA AjaJiS ^jill Ranitidine Hydrochloride 

^y*' (J^l^ ^j^-^ ^j^)juLa]l (Jajuo j ( DNIAJC g ' ^ ^I^^Jluilj yJjoiaJl]! ^j^)juLa ''j''"' 
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J ( l^T-oa. ^ diULull ^ dilc jj AjI ' ■ ^y>. ^'W aAm*1 ^jVI AjujVI (J^I^>^I 

<c Jji^l ^tlj (j^ sjULuoVI ^ <--iJ^ AjoiI joll Statistica ^_^L■^a^\ ^UjJl 
J jLu^V DOE ^jU:ili 

'— (jt-tJOJ (J!jljx<aj3 (J^jail ' * 'j-^ (JjJaaVl (Jjl^l J^4^^ J ' '^i'AsJI (J^l^)^ A^j^LiJI yAuiaJl]) 

yjjoiAJllI (JjS ^ ^^-j'" 1.5 (j<a AjLasi] Laaajoill 
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J\ AiU:=VL i UjjSi 50% 

us 

a^Lj iS^^ L><o J(; ' ' * 'j^ ^jjAaII j. U^-<.„^ti aJj^ ^^^c ^1^1 ^jjoiaJllI j ( 30% AjjoUJ AjIosJI 
.I^jS I j'" AluJI (jjfLd] AjjI^ <LajLll£ J. u^-i.„y>\l Qp. ^£^^1 (iP^j ^-^J 

a^ (jj I ii't'il 1 ^ qjh jj ^J-^^^ AC't'utn Cl)l£jjai ^ 1 «>7>jni AluJl (jjj In'i j i .-I'lqj ^ j 

(jjjoi^ DNIAIC ^JT- (;''^ ^lAaJLuL yjjoi^ ^jLoba duj^l ^ AjjV.li'b^l dll jjJaAJluuJI 

(jjdib UJ^3^) (^^) aJj^l jj^ jALaJI ^jlall ' " ' j""- Jjx^aj yLojbia] Ajc-lli^^a jJC. t " ^1 j\ aC a«.li£ 

: (jl jjjiJ (Rocha-Lona et al,2013) e,\ ^jill diaJI ^ jjJa^l 

iS/x Sigma supply chain case study: aircraft shipment improvement in a 
pharmaceutical company. " 

Q^^LU AiLjaVL aJjJla. djliiC. JLoijj ajlcV AjsUiaj AjlLa *Ucl A^jjiJI ^JiC t_jGjJ ^jlll j^Vl 
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4 AJLutl\ ejiA ofrUS j;--^-'^ Lean Manufacturing (j^jll ^^A-^l dilj J ^ WtJ" ^tJ?^ 

(jc <Lal£!La ajjjbO ^DNIAIC ^ 'Li^.^i^ (jJfladJ (J^JJ^I • AjLSlIuwJI yjjoiaJllI -^J^ cJ<ot£j 

^ ^'1 . \1 b^y^Mi filjl ^Ia^JIuiIj j .^jJalj jji^''^ ^ ^ ^^^^ -^"'^ ^'^l-*"'^ j ( '^"'^ T"^ j"'"*'^ (j^ 

*l^)aJ (j-a Aj^Al AjJlj-a aJI^ ^ UJ^_)^^ t^j ' " ^J'ft'> (Jjj^^j (jLajJa '. '"'^ '^^"'^ 

J ( (_jic- ^_^ic- Luolj ^jlLa Clli jJC- -^j^j (JUaII l}^^ (^^^ ) ^ ij\U/.\l (liLi-^ja^l 

(JjliwJl #.11) ojjS j jJa] ^lajtloiAll JjUllI CjUJa j-a j t JsVl 20% 4jjaUJ 

j^pjj; AjI oT . j»l-ajy AjjiiaAll SAaII J_jIaJ AlLtLa 
JIAjlLoiI j ( (j^^ bAc\ dlliaj ■ iij^K-iti (JajuII j ( AjJj j^juLall CIiIImJI ^ (wJ 
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"Axjall aLjU" SIJ ^jall ^JLklo,! t>'l}all aI^j- JiiiVL j . SIPOC A,jL*i3 

^ LaS ajLuJI ""-i^ jla-all j i jl jA (jsjj till jLoi^ ^jjja jj3 Valuc Stream Map 

I ^ V (jjIaLjaj (Jjja^l -i^J \^ • l^'^ L)^^ J ' ^JJJ^ J:F- (.5^ (iU^ <Lajilj ^ ° j ■ ^ 

^^■^ ^ (jjjall ^.ikluil ajIaxII j^-^j Cy^j '^'^ ajLulSI ^ c5 ialij ^jc cii^l ' 'a''^; 

L-kaj^ll : Jla <A^\ ^ L_a»jja ialij J j j^l dili. Cross Functional Diagram 

^.1^ (j^j ' "« ■ <jail^ c5 ■ f^'j^ J ' cJ^oaI^ j j<-i A\ 

jl£aVl td]^ ^ • ( liljLa^l (J^ CllLliaJl oAa J jJa ( i—iac ^^^Ic 

. (J jSji J£ j 4 L-liuJl Jjiaal Ishikawa o (>« (JJJ^l «.Liacl 

<SjLla Aij^)Ia] (iljL<LaJI ' ""^ ^(.laJluil (d;!^l jK i^ill <£jluba 4jj!l^ ujlfuii -Ij-l:^ ^ i " n't 

dlLajLuo]) ^ i_><aaj Jj^jJ JajG^ iwIluJI 1^ j ( (jjjjaiall aAmC J^k^ '"'^ AlLLk 

aKjIaII AjjiaJI t-jUjoiVl ^Isu ^ jjjUI (jjja ^la . AjjUjoiVI jl t <}jL<Jf)/l AaIII 
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19 (j-a < " i '< W \\ (ja-juo AjLulS ojj^l QAJ (j-aSLij ^^^j AiLiayij (jjjotallll ^jjjuLa (JjS Ajlc (-lulS 

.<jail J^l (Ja^ A£^)juail ^ ^ '^^luill 

: (jl (Nandhakumar et al,2011) AiiaJI AijjJI CjI jUj LaS 

"Six Sigma the state of art implication : A view on Quality Excellence 
SjjaJI ^ jx<ull (jjaaJj t^->jni AluJI jjj <jail Contrivance to Pharma Industry" 

J ( l^jjuoj (J^l^ J ( ^ '^^luill ^J^-^ ^ J t ?n j3 AALa-JI Aijjll fi^ Cl)S^)IaJ j . ^/'V 

^jJajl ' ^ 'j^ .AjjjVI XcXlx^ CASkjui ^ U'J.'^"' -^IjS J ( tJllVl.^ J ( U'''^,'?^''^ J ' l^l-^l 

yjjbd J ( AjIaxJI (.5^ ^^-^j ^ •m.„-v''i\1 ^^^J yLajJa j ( AjUii cJj^ ^-^J 

(jjjoi^ (j/n^l"'iq<^ll DMADV J ' DMAIC ^J!n:^.^lA l^-aAl (j-a CliLia.^jx t <jh jj (J!>Li. 

La^ajoi AioiU (J J^Vl t_al^S?l Lai . jjJl oJjJiaJI AjLaaJI ^»Xaj^ j t 4-ajla3l AjLaaJI 



.A£jji3l CjUUS ~4 
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J t A£jjii3 Aj&l j3l aJLsJI Gate Analysis s jai J^kj V J c^j^ l^-^^ aIa 

(Jl)l£^)juo ^ ^ AjjolSI (JJ;^"' ^1 J . jLulaII (JllLlZkJvlxo j ( (JLiI^j^joia] 

AHuJI (_3J±)aj ^tlj Cjj^Jal ^ (jil^lAl liij J . jJ^^Jalli j ( j\l ^3jai3 ^ J'" Aluill (jjjW'l 
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{Jiang , 2010) ^1 4jajlj^l 4jj1j^1 4x.Ljj^l ^ ^ u.il] oliiiklil j 

"Business Process Analysis of Yield Data Flow at a Newly Merged 
Pharmaceutical Company. " 

^ A^V-llib^l I'lli-.l A^jjuu ^ ^llj'yi <^ljua J ( tj^^ <uLaC yAui^ j ( (Jj^^"' ' 'o''^; 

<AaxJI CllULu A^lx^ J ( (_33.Ij J ( (JjIJj] (jjjill^^ (jjliLaC' J J^J o^.l^\ ^jjoili Clulc- ^LaAj'^i 
(j^ojJaJ A^lc AjLaC (_)jiLluitll AjoiLall A^l^l Cll^^^Ja j ( Ix^ (j/'T^ "'"^"'"^^ clhJ-^J^^ cLhf^ "^J?^"''*)^ ^ 

jUjI dii.Ull J .(Yield) ^^^Vl J j ■ cjljjii^ t-jLu^ A^j^klaiAll tiiljUJl <aj 

. (J_j ' djl ^^^^ 

. J jjb^aa^l lJl)l^>juo^ ^ (wjLotaJ <9IJlL(JI iwlllLaiVl a^li^ ^.IC ~4 
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AjLajtll JjlaJ ^ 4^jjaJI (j-a ^IjSl ^ (JjIajIIj j ( (jjjaia-jl] DMAIC ■'U^.^jx (jjJaJJ CllSklJl ^Is 

J • (jjJ^-aAiAll (jjjSjj^l (j-a ■"'^T-"'''-' Ajuj^I 'U^tljyi Ja 4jal j-a cXiLi (j-a lilli j ( 4jLa»Il 

(J1lA£juL<JI 'LaJlai^ ^] L-i^^ fi-^-^ AjLoc. jJjJadJ (JjJ^I J ' <uijjA^I ^ t< *, 

J ( yjla^Alall yj3£^)jua]l ^ ^ (S','.'^"' J ' AjLosJI (iP^j '"'^ >\U-i^ ^^^^ IAjjA^ 

( a1 ^-^j l)^^^ ^^V^ (Jj ' ^ c-)l^)juo^ t I ii-s ^ a^a^jIulaII cjULuII ^ ' '— "' 

.A£^>juill ^ '—'^^ A^lsi-a AjLaC jjc aJj^joiaII ^Loi^l AlAaj j ( AjLoi^ (JJ^ J 

A£.Lij^ ^Igill ojij^^ oJijUJI ^Ijall {Jemelid and Roan , 2009) jlj^Ull j.^ (jj^ ^.^a 

' * '^1 ^ ( <ij^\ AcllibO C-)l£^)juo ^ ^ '^^luJI (jj'^"' ('Ij^ (jA ^Qlaij/:^^ ^p^^li^e^ 

" Six Sigma strategy applied to the pharmaceutical industry - how customers 
benefit. " 

Aspen Medical Europe : ^ o^a j i ^ s:ic jiia Ig-aLoiSI ^ 

jl^Ul ^oiJLuol diia. Limited , GE HealthCare/Life Science , AMO Puerto Rico 
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^ ^ ^7- j'" AlxA\ f'^J^ L>* (^W^^ UJ^j^^ S^IaJI ^Ijsll (_>uUa3 f.\A CA^yayt 

• (jjol^ ~1 

• (jl jjoiS^I #.1 j^l L>*j^' L>^J^^ ~3 

.aAjAaJI AjjIj^I j. U^-i.„^\1 jj^^jaj ^jLuIa] (_)<ajb<ak^l (^^^ ^-^^j ~^ 

^ lilJj ^] 4iljJayij . AjjjVI ^ W-;^ L3:Jf^ AjLaC LluoLuoI Uajjjo 

J . CjI£ jjill s^A t( S->Vn AjjjVI jLjcjoiI (j^iikj 

^jlll J 4 Ai^iaJI (Jjl^jjill (JjULaC 
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yjj^^l l^jlc (Jjb<a^ jilt AjjI j^l 2<--1i. ^\\ <iuitla ^j?/'^ j"'"'] ^^^>^ ^ '^^luJI . 1 

• (jljJuoVl a-l;-!^ i-il -^.-ii^ ('J^' (j^j^^ 



^IjiaajoiL (Liu , 2009) dii.U3l Acli^l Uaajoi AiuJI (jj^ j^ll Jl?-x ^ J 

"Improving Energy Efficiency in Pharmaceutical Manufacturing Environment - 
Analysis of EUI and Cooling Load. " 

^ 1 . . ^4. a£^^| AjjoiSUQ ^_^]c. ialiail LaIa (.ll^LJI t Jiii-^ 4iUa]l (iS^^l^Jjoil ^jjJaj^ 
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Jl^\ t> LyjSi 20% cK«> <3^^j#^ ^UJI t^il^lo,! UlJI^j 

J ( ajljai] a^Aa^ ^ Ale AiafiJala j ( ^ V' «^y>. ^"lU otuilol] Ajlkl^l '^^^ (.5^ 

J.^x^ J ( AjfuL^I AjjjajJI J ( aLuolalj Ajikl^l ^Lui^l ^ fijl^)^l ^->J-^ ■ '-' ^x^aLk j ( 

tlj jliJ) jiak Jjlail ^^V^ tllLjLaC (_^ic. ' * 'j^ ^Luo^l ^ *l j^l U^J^ 

L_aj^)«jll ^ ^jjjolaII (JtJJS ^la '"'j^ (jjjoia^ DMAIC 'Lia.^j-a ^.l^Huil ^ J 

(jjjiil ^li . (jjjoiaJllI ^ <aUaj| iil!>l^jjail j i l):^^ ^^-^ jj^^^aJ ^ 

(jjjjl^yi yjiL ^ J^J c)<<"S ' * U*^ .' ^^V^ ^Loi^l ^ (_3^]a^l f.\ ■ '"jj^"' ^UajJ 

■ ' _ '"'^ ^ J ( (Jl)l^>^l ^ <jaiLataJI a^LjaVI aj^^ jLucI AiLjaVL -i;;"'^^^ ^ 
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j3 .He. »l j^l ■ "j;^"' ^Uaj CIlAj.^ 
*l j^l ■ '"jj^"' ^Uaj ^_Pc. dlliljaiajll (jj;^"' jj^ 50000$ i A£^>juiil 

(Khurshid,2012) Ul j^l <}SL^iSLa>l ^ j 

"Implementation of Six Sigma in Australian Manufacturing Small and Medium 
Enterprises. " 

^ J' " Ajjuoli (_3#^ 'ULoC- A:^) jj dlli _^30a]i ^1 j ( Llll£jjai]l lillj ^_^ic- ^ "'^ J' " 

2485 ^joilj^l tiiLji . (jjl^jjill (>i ^j^IM^a (jjjWill <jL& ^ ^ja-SI ^W-^l jc^ 

(jAiJaJJ ^ ^T','"' AjjuJI (j;^"' A^joil J^U aJj^ojuIaII Cjl£^)jua]l 



95- 



.Liaajai AjjuJI (JaiLoI JjIj^I (_><aaj 

.Laaajoi AHuJIj Akjxj)l\ jj.a^ 

. jjjijil Ajk.l:ill AajUJI - 
JU^VI Uu^ - 

:aJIjLuoVI AjcUl^I Cjl£jji3l 
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J ( <jall J^L j.<Lui.JI Clll£^>juaSI ^ ^ ^^lulll tj,'.'^"' ^ (S°°^ <jall J^l dlJ^ ' J:^^ 

.'^ m i->1 -^.-t'l^ti <iuij ^•-^ja-i-"' 

"Six Sigma adds up for Pharma. ": c) {D'Amore,2006) ^jj^* c?^ j 

QA JJIC AiUiayL J t Aja-^jJI ajl^ AiiiaAll A^Ull AjjjVI 
J ( Aj^IsiJI AjjIj^I 2 <--1 •> . ^ I '^^luJI tjj'^"' L_aj9tj]l cJj^ (.liA^I jj^utl <>lu^ • 

AjjI j^l iIjI£^>ji^I A^L^ J (j^jlal^l ^1 ''"'j^ AjIUJI Ajskjj^l (Jill j AjjI j^l XcXlx^ ^^j^ J' l^^l 
^Ij^ <ta_nj Ij^^ \^ ^ g"'^ ' ' <1 •> ^ ^J:}*^) L><o -^^^ J ' ^^V^ ' "J^^^"' ^j'-^j'-^"' ^] 

J t AiUaJl J t ^l^jVI i-_aJl£j ^lijjl J t Generics AjouiaJl ajjjVI ^llij (^Jc aaaIUlSI A.uiaUJl 

till _jiuill ^ CIiIaj ^ AjjIjJI kcl'ii^W (jL J jall (jLaj J . AjjI jJl Ax^li^l AikUl i j-all 

- 97- 



J ( AjllaJI ^UjVl ' * 'j^ jj-a (_^^U^ tS"^^ Lff^ J:3^ L)^ 'LLa3l3«JI AjjIj^I Aclik^l j<aj ^jjlj 

tiil^jjiil ^-<Luu.ui ^^'^\ jJ)i\ <iAjtl\ ajjIj^I ji£ Patent Aj^IaJl (jji*. ajLo^ 

J ( ^LjVl (JJ^^ LaSL^ j.ir-k^Vl Ajjlj^l (Jlll£jjuiJl j ( ojjj£Jl <LaJL«Jl Ajjlj^l (Jlll£jjuiSl (jjj 

(jiaj (jl UlaJI SjbVI (>> LJjiJaAll ^aljjl'^l j t f»_pUI JJ^I jjJ (j-aS .A^jJill 

(j^ ".ii^Ull -^Jj J * J^J^^ ^llill (_3JJL)aj]l CIjU^jjI jluil J ( i-JjjJlIII AJajuijl 

^IsUjol 1^1 J ( AjjIj^I 2<--1 1. ^Laui ^^l>a^ iSJ^ '"^^ ^ j"' AJjuJI jIslIcVI AjjIj^I 

^ji. ^'W ^ i-s. 1 ^ I '^'■"^ <La^ lSJ^ cJ^tuij AiLjaVL ^ j;^^"'^'' AjjIj^I Clll£^)juall 

(jj^ 'jl AiiaJI aSjjII ejiA J .JllJI ^njoi ^Jc Lean Manufacturing (j^ij^jll 
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i FDA ajSjj-VI <.Ij:i3I j i <^ Uja^ ajjUjVI ^l!ij3l j ; GMP aj^JI 

Cjl£jji3l JJlc ^1 Vj AjjjjjuJI CjljliikVI J t R&D JJjia^l J ' diaJI JLa-^ ^ 

^joij^ ^ Vjl ^Jlb^ad^l ^uoii ^ I ''^^iuJI (Jj;^"'; AjjIj^I <Jl)l£^)ji^l 

tllLjLaC (jJjoiaal Laa-iui AloJI Aja-^jJ AiX«JI AjjIjJI Mcrck A^jjji ^loiiuol (Jjfklll 1^ ^1 jS (^Jc 

J ( '^fLI) <jIc-^I ^•-^ja-i.-i J ( ^Ljj]) ^ (J^UljII j ( dil^Ueilll ''J"''"' J ( ("^1 Tjj<^ll 

^_^Jc J • Jjlj-all ^ J-^^ (j-* (_>^i^jil J ' (_3Jjjau]l AjlaC- O'iiljj (J^A^ (j-a (jjJjALall ' "J^^ 

'^ULtt jSj AjjjVI ClilS^^ ^ 1 hii AIjoJI (JjJaj (jc 'LaJjUIl A^Lall Jul jflll .Iit.i.^ 

tiujli ajIU jc j 4 till jjSjj ejiA '"'"^ diia. <aa1UJI ajjIjJI Eli Lilly I^jIc 

• ^ ^-^ j ' AjjoJI (jjjoi^ ^j^)jua^ 160 lAJuinI A yf)') j'^jJ 250 

J ( ^-uolj (jUaj ^ ^7- AjjuJI (3ilaj Aj^IaJI AjjIj^I Clll^jjoill Cll^lil) Ij:^! 

- Pfizer Inc. 

- Merck 

- Amegen Inc. 

- Bristol-Myers Squibb Co. 

- Eli Lilly 
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- Johnson & Johnson 

- Schering-Plough Corp. 

- Abbott Laboratories 

- Wyeth Inc. 

Airaj a1 jj (Sharma et al,2011) (jLjjuJI cj|j ^ j 

(jialj "Six Sigma in Pharmaceutical Industry and regulatory Affairs : A review" 

J jtoJI ^ jlj.«luiL <-iijSj ajjI jjill Aclij^l jii^Ull lasj J . ^\jtl\ ^ Generics <jauiaJI 

(jji^ ^_^ic. <Lajli]l J ( a.^j^i] <aAiJall l^^)]aj j ( <LMjlib^ad]l ^ g"' (,5^ Jali^l ^_^ic. AjjJaLi]) 
cJ"-> ^'O^ I'Aj. u^-..„^\l ^^J^'ftf. ^_^Ic. J^-^y Aial^)^! <L<u]ajLl^l <Jl)|jja«j^l 

: J ( ^ '^^iuJl (jj;^"' AjjJ^l 
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^ajg^"' 1 ^7- j'" AluJI (; ' ^ ^_g.n.i.iU '"'J*^ fiJj^Jl J.ali.ii.<JI yJjoiaJllI ~7 

<jl Vj CjIcLL^I AjJc-V A^joulL (jjaaJill t-uu^ UjlA jjIu ^jlll j t 3.4 DPMO 

^ (S c} s^ijU jjSI jjl jjjjL^Ull c5 ROI jLiuluiVI (_Pc .ijI*]! ^jjjoiaj —8 

<LaJllj]| dllj^ajj]) J ( aj^AAll ^L^l jA AcUx^a Cl)l£^)juo ^ ^ '^^luill (J^Jf^ 

J ' J*^^ ^j'-^j'-^"' J ( ■^-ii/.tl fi^^j^ ^-^^j J ' < " i )\ At W a«.U£ yjjoi^ (jc 

•m.„^-i\1 (JLkjj ^\ ^ AjjoJI ^ir-i.iLj (-lu^ jjjir'ill (jlll^] A£jjai]l aj^ ^-^^ j ~9 

SjJS ojLj (J!iLk (j-a ^(_^jJaj-a]l) Acllk^ dllSjjai] (jjjjl^l (jjLjjll Liaj sjLj ~10 



: (jl (5nYz, 2007) AjjL^aLuoI AjuoIjj j 
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"A Framework for successful implementation in South African firms. " 



. JAa^ J^^}*^ ^jLuLojl (Jj ' '— a-> J ( jl^Llkl ~3 
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.U*]l SjbVl ^lJ>iJI -1 

. ■AJioil c^jl^yi ^J^l (jJct t> C?J^' J ' ^^Ij^l ^IjiJVI jLojJa -1 
. ^JjuJl Ail^ J ' (J^^V J ' ^W-^' S-'jW-^ JuiA I jUaj c&<aJ ~5 

: (jljisiJ LuL^aaLuol Ija^ ipison,20l6) c5 J?-' ^ 
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"A Study of the relationships in financial performance , organization size , 
business classification , and program maturity of six sigma systems. " 

jjj iajj5 MjoiIjJ i-a^ t Ajclii^ jjiJI J t Ajclii^l 

. <Laiala]l ^ 

t>a 83%) (^Ux^all ^Uaall IjLijjl ^pSl ^ ^7-,''" AiuJI Aja-^ia ^1 Ajoilj^l ^tij dlj^l LaS 

' (<J^JJ-^I j>a 17%) ^Ui^ j^l ^LLaJl JLaJl AjIc jA Lui (Ajoijj^I 

^juolj^lj Ai_^.ajuLall ajjiub^l j ( ^ U . „j-< A\ CA^^^uil\ ^ ^ AjjuJI ^ j^- ^ ' ^ (jj;^"' AauU j 
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jJJI t^jil U«liL« J3 oiA J i Sjj^l djlS (52%) JjU^ (48%) 

: (jl jiaj AjjU^aaLoil 5juoljj {Adeyemi , 2005^ lSJ^ sjiix^l Ajclik^l 
"An Analysis of Six Sigma at Small VS. Large Manufacturing Companies " 

(18) 

.Laaajoi AluJI j-^ (; ' ^ tjj;^"' <Aac. 'L^lj3 CA^1^jS\ . 1 

: (jLa ^ ^T-,'"' AIjuJI Aj^.^^ 2a>L.>\l ^jj^l AjcUx^ail Cl)l£^>jua]l »ljL AljjlLa j 

.GE , HONYWELL , CATERPILLAR , FORD 

^ 1 AjjoJI A^i^^^Ia (_3Jf)aLj <uLoC' CLi^^lj Clilj.l^j]l ^1 ^1 4jailj.^l a^ '"'''j; .^13 j 

• Ljkil ajb*)/! .1 



- 105- 



• l^llajj S^Ljj • 1 

.aJj^il ^U^a^yi Jafibia]) ^ (jj^jpa^ yja]a_^ l^^!>tLal .3 
' gj^^ ^"'^ AJjuoIIIj J . SJJX.J^I '•UC-lli^l Clll£jjal]) ^ ^? J'" "^^^ JJou] LjIjjuo) ^ ^'»J<^'> ' " ' " 'J^ 

1 ^"i ^^^\ J ( ajA^I Aj^)juiJI J ( <J^L<i]l Jjlj^l ajA^I Clll£^)jua]l ^-^H-i^-i ^-^j^ ^ ajJx^ai 

: (jl j^aj (Antony , 2008b) al jiJ cli^ j 
Reflective practice , can Six Sigma be effectively implemented in SMEs ? " 
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Cl)l£^)jua]l ^ L^jjbiaj jp^l J ( ^^y^ l)^^ ^M-^ tj,'.'^"'^^ L)^ Aia^JvLa ^ --^ ^1 ajJJ^I 

: jjl ji*J AjjU^aSiLail <jail jJ {Shuhin , 2006) iSj^ l^JXaAl t J<al J3«JI lillj 

"A Comprehensive Framework for Six Sigma Critical Success Factors with an 
Experience in a Developing Country. " 

: ( ij^^l ^ J'" ^^^^^^ 'i<\l <><i<U^\l cjljLiuJI ^jIx^j] a^IjjI ciil£jjai (Jj.m^ ' " ^ *' 
Iran Khodro , Saipa , Bahman Motors , Kerman Motors , Saipa Sazegostar 

A^J^ (J<al jC (10) Clll£^>jui3l lilij (jjlaUtil j_^Jc. ^L^aaiLail 260 ^jjJ (J^J^)^ (j^ 

AjjuJI (jC ejSjklall dlUj^Vl Ajt^l^ (.ll^Ull l^j (JLaj3 ^ ^7- j'" AjjuJI <Li^.^i^ (jj'^"' ^_^ic. 

AjIaC ^l.^ <La^ f ^ ' ^a-i.„V^I ^ fijj^AA^I ^IjsJI ^1 AjoiI J^l <>-l^>^-^^ J ( ^ ^7- j ' 

• ULJI sJjVI ^Ijill J « A£jLla .3 
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.c-jjjjiill .10 



Ijaj (Moos a and Sajid , 2010) (j^Wil c5 J^' 
" Critical analysis of Six Sigma implementation . " 
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f ^ . , ' ^ 

SjIjVI ' _ '^^'V' J ( 'LaJalall (J1iIjjS.ui.a]I jj-a *.IjAa3I A£jLj1o i^J^ tjc- 

(3;ljam]l J ( DMAIC Aj^.^^ ^lOaJLaiL (Jl)Lia_ul j^JoiVI lill^ ^j'-^"'^ <x.l&L(i]l AjjL^a^VI (JIiIjjVI 

: jl jjjiJ <jail jj (DeRuntz and Meier,2008) Jj^^ala (jUjoi j 

"An evaluative approach to successfully implementing Six Sigma . " 

f . ^' ^ 

(3luU ^)juajll aJAa^ J ( A.&jbialj Aja_uljpjai] -^j^j S-iLmj ^ ^ 1 '^^iuJI ^ j^- (^'^ (jj'^"' 
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: (Antony and Banuelas , 2002) jl^Ull Ul AjjU^aSlail <juol (^^a j 

"X^ey Ingredients for the effective implementation of Six Sigma . " 

^ ajt-.l 'w ^ 1 «\7>jni AIjuJI JUtil) (jj^lajll AjjuoLuoVI cIiIALIa^I •^•^ ' 

^,'?(S''^^ lB^'.'^"'^^ LluiLuil !^lc. (11) ^XoaI ' «.ljjjaJI aIa^ J ( ^jLuLa]) 

• ULJI sJjVI a£jL1« j ; ^Ijill .1 

f ^ . 
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.10 

.11 

; jljjju ^0?Z et al . , 2010) t>\j^ <.llaj3l Laaajoi AioJI (JJ^ JW-o * jjW^' djlaJiVl t>a J 

"Modeling the enablers of Six Sigma using interpreting structural modeling. " 
L^jc J t Enablers of Six Sigma <-Jiiall AiuJI aj^^ li:?^^ cjljL<u> jjjiaJjl 

(_pa^)xJi (—Jjluoi ^(.l^axiolj ' " '''^ ^ lillj (—Jjjjj J ( ^ ^ 'j; iaJJ^ ^^^^l (Jlll£>ljiJi ^jJajj ^ 

jjaa.Ull L_aa^l 1^ (Jjaa^ ji Interpretive Structural Modeling- ISM 
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^ 1 ^ . ^"i ^ '^^luJI ^ j'^ (; '< ^ tjj;^"' ^_^]c> A^j^l ^W^^ (J^ljC ^1 yjo^Ull c^J:^ <^ 

Foundational factors (cjLj£-<u») V*^^ -1 
Functional factors <^ j ^^^\JC■ -2 
Sustainability factors 5-aljiaiVI jc -3 

<j.uu.i.iitj]l ^IjxJI (jj'^"' ^ ^(;'^^'^'' ^_^ic. Axilla jll (J^ljsJI (jj;^"' ^ ^Laialoil ^^-j cj] J 

( LuijL<iA (90^ ^ ' ^'"'^ <x<aLk ^.U^ailuil <LaJ^/ I j<^<^t j ( (-^-^) V^^"'.' ^-^^^ <9i^l^)^l 

.A-aJlLall AiaUil a jsll .7 
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jja jj (jl^jL Jjj^l jj J i Ulxll iijlj^ JL»iJl jj-^l Ijl j^l ^^-^ J 

J ( ^U^lalal] aAjA^I <LL<u]aja]l j ( -j^*"'^^ sLaJj yjilaj^l 

( AjjjjuJI Cl)l£^)jua]l ^ I '^^luJI tjj'^"' A^^j^l ^IjsJI -^-^^ ^LiiJJj cJ^JuoJ ■ '"•^i;''' 

Jjaj3 J ( (—JJJ^I J ( -j^*"'^! llg'infti ( AjjjjoJI C-)l£^)jua]l ^ ^ AluJI tjj'^"' 

. (jjjJadil (_^ISJI (JliajJl jSjp jU (J<al£ (J-aail ^ ^^-J'" AjjoiSl (JJjS ^1>^ J jslj^l 
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La4 (JLu j <<_u/jaJ/ r <\ 'LjJiVi A^L*^ Cjl^jJi ^ U-\uh 

J ; i\L-iy>\\ 2 ail Ly>ti (jjia^ J ( ^1 jj]^) ^_^ic- l^j^ ^-^^j ^ ls3 ^ ^"'^ -^'i^ i^^j^ ^_gic- 
(>ajiij J t ^] AiLjayU AcUj^ 5-<iiiU3l tllLjujjijll 

<LaJjlj (jj^3^ A^Ia ( h lit ^ <^ I '^^luJI (jj;^"' (_3»^ j (jl (j^^ La£ .1^ ajj^l QAJ (j'-^j'-^"' 

^ l^^)Ia] ^J^) (j^j^^ (j'-^j'-^"' J ( AjjV.li'b^l i-il J. U^-i.„y>\l Ajllxi J ( a-^J^ (j'"-^"' (jc 

. (Jj_jla3l (_5Aa3I 

(Al-Refaie et al ,2013), (SSA ,2012), (Chabukswar et al,201 1), (Nandhakumar et al,201 1) 
(Jemelid and Roan , 2009), (Liu , 2009), (R-Rocha-Lona et al,2013) , (Sharma et al,201 1), 
(Britz , 2007), (Khurshid,2012), (D'Amore,2006) ,(Adeyemi , 2005), (Rome , 2012),( Egan et 
al,2012),( Kumar et al,2008),( Fogarty,2013),( Noni et al,201 1),(2013 . iil ^ ),( . (>^ 
2013'f»L^) 

Jaia fjiiA 1 ^ qjll-i'i J ( 1 <^•^Jlll AHuJI (,5-^ '^Ji^^^ jiuJl ^ AjjjVI <C-ljx<a Clll£^)juo clli ~2 
J t dla-l3l ^Luil LaS A^^l J t A^Lcuiilill ^Loi^l Ljajl (Jj Aja-tliVI jaLui^l 
(JJfLj ^tlj (Jllj^Jal ^ (jil^Ul] liSj J . J ( '"'I'j'^^l J ( (Jjjjoull J ( jJj^adll 
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a^UiluiVI (JjiaJll Ly^J^ W:^'^ ^ ah-;. A\ t^tui^l ^ ^lu^ cJ^^ ^ '^^luJI (j;^"' 

(Chabukswar et al,201 1), (R-ocha-Lona et al,2013), (Nandhakumar et 

al,201 l),(Jiang,2010),(Jemelid and Roan,2009), (Liu , 2009),(D'Amore,2006),( Pavlovic and 

Bozanic , 2013),( Greb,2012),( Charde et al ,2013),( Rome , 2012). 

. l^'ni J' ■^•^ (,s^^J^ (.5-^^ (J-^l ^>^1 J:JJ^ J ' ^ '^T^J'" '^-li^l '^^■^^ (_3j;Wij Aj^^LiJl 

(Moosa and Sajid , 2010), (Jemelid and Roan , 2009), (Britz , 2007),( Johnston , 2003) 

- ^ ^1 ^ L.„j-|y>\l J ( ajjiu^l AjfXli^\ Clll£jjuall ^ ^ '^^luill j^- ' ^ tjj;^"' Ajjl£^j ~4 

(Antony , 2008b), (Olson,2010) ,(Adeyemi , 2005) 

.ui*]i sji^yi ^ijiii • 

.LLaajoi AjjuJIj (_><aaj • 
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. AjuLuJI • 

(Khurshid,2012) . JL^I ci^^ • 

(Britz , 2007),(Shahin , 2006),( DeRuntz and Meier,2008),(Antony and Banuelas , 2002), 
(Soti et al . , 2010),(2013 ' 6^ ,(2013 ^ ^1 ^ ). 
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: -1-5 

t_a^ . jjjjoiaJill DMAIC ^jia (^ic jLojcVU tdlj J t ^j;-^"''"' AjjoujjII diLaJilall ^1 

J ( (>a ' 4juoIj^I (Ja^ ^ fijj^l jjj'"^"'^ ^ '^^iuJI tjj;^"' ^AaJl 

<uilj^l (J^^ A£jjai]l ^ J"' AHuJI ^ ^ ''^ (jj; I'll J^J^ '^J'^ L>"^ '^^^ jii II 9 II ~2 

^ (S"'*^ ' ^ (jLajJo j ( AjLaC (Jj^joul SPSS Vl5 ^"'^ ■ ^->.yi 

: ^1 j^i t:jlpLLalI jc- ^La-^l -2-5 

ajjjjoi 1992 i»U] (25/92 ) JjiJi s^j^i cjUU,^ ls^' a^jj^ cjujia.! 

<Jjlj^l jJjLui^I l^lHuil J ( ^^.laLa l3J^ L3^J ^J^j3^I ^J^I (Jjbiaal ^ ^ (S 
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(_3^)jua]l A£^)juo j'"""' j ( (Jj'"'^^l ^joiS J ( dlUajiuJa^l ^joiS :LaA yU^tljj yLojoiS A£^)jua]l /J.^ , AjjoiSj 

J i J t ISO 14001 A%3I Sjli J ; ISO 9001 sjj=JI sj^j l5;.'^'.' 

J t ULuuS 1 jii^ tdHoj J t GMP AiJI ^furrA\ cjLa>jU« AiLjaVL ISO 18001 ^n^l 

: ^) j^i cjipiLaii jyai ^jA^ ^ ^luJ) jjjk; -3-5 

: J^l>a -1-3-5 

: Oijjuii -1-1-3-5 

; 2011 

: (1-5) (J^^ J 
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45 



17 



19 



c c c 6 5 6 



ill 

1 1 1 1 1 1 1 1 11 1 11 11 11 1 ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^"""" 1111111111111 



liiiiiil 




2011 ^ j'^^'-- J£ (> CiUi^l JJ& : (1-5) JluJI 

Orientocin jjJaaioui ja 2011 ^jjoi U.ljjj ciilj.;i^"h.i^\l JiSI ji ^3^^' l>* U:Jf^ 

^Laa^j (j-a 18.30 % ji ^-^"hiKvll IIa (j-a 45 ^ t"n^ CllUa — (jjjoijjjj jjjl 
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< 

Kl 






^1 ojlll 




K 




jail duii (j«J 



a jail AJiUjI 



yUiil Jl^l 




Spiramycin 



J c Metronidazole jiliUill jij^Lall t> o^jall ^ jx^ ^ (,^jjaj^l) ^ jj^l 
jiij <^ J j-4 yJ^W J ' jj-^a^ajai^il <jlUi (^Jc ^UJI ajjjlji I jiij Spiramycine 

^llill Cll^j^Jal ("n^ jjJaaJLoiAll IjlA ^j-aljSl ^ (jillUili (jij^Lall jjSjflj (3^*^ 2011 
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(^^^ ^IjIIj J ( ^HLol) ^jiib^ <AaC' (J!>1^ ^ ^ V'^'*'''' ^ Oi^J^J^^ ^)jJaaJluba 

Spiramycine , : J ^ jiilUill o:ijjL<JI JjS j5j (JLuj Lua J_j^l 

jiijLJI j^jjjjjjjl jjjaaajobo jsl j jni^' uj^ jj^ • Metronidazole 

(jjjoL^I ^j^)juiA ^-^J^ l3:3J^^ «.LbiaC.I ^ yjUtllllj Cll^LlIl ^li ' * 'j^ . ilAlajiuJajiA\ ^l^j ^>-uii 

^UjU J ( ^11<JI ^J'' ^' A \\ AC. (J^LL ^ yjjoljjjjjjjl J. U^-i.,,^ (J^ljSl ^ ^j-ill .all 

Spiramycine , : jj^aaaxiiJI (jijjLall U-? c) ><«-all diLL^l jA\ 

. Metronidazole 

: Ll^l\ Chi 

Spiramycine , o^^\^\ j^J> <ijMiJ\ o:^^ ^) ^ li* t_s^ 

(jjiaj (jjjoijijjjjjl jjjaLaJioi^ ^j''' AjLac aj.iLa ajLjjj ( IVIetron idazole 
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. J (_>aljal Spiramycine , Metronidazole o^^^^ (> cJ^ j:J^J^ 

Al^^yal Ia jj^^Jl J ( Jal^^ U-».-i.„y>\l 4Juj^ jAiJa^ JaSS yJjoiAJl]) ^j^)ju1a (J^ajuoJjoi 

Ppk , Sigma level , Process Mean , Std . D : f-\Si\ 















7/9/2012 cy 
30/10/2012 ^ 


28/8/2012 a- 
6/9/2012 ^ 


21/7/2012 cy 
27/8/2012 ^ 


11/7/2012 cy 
20/7/2012 ^ 



: (3-5) (J^Lj Aja-iJa 
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High level Process Map 
ORIENTOCIN PRODUaiON PROCESS 


Suppliers 


Inputs 


Process 


Outputs 


Customers 


J A Ml tt . At ^ k .', 


ioJ L. _'b . . ■ .II ill L. 1 - Lj__ ,\i i .t AM A . At 

uLhj rAi^ ^ ^lir' * ^jIJ^ Jirjil! 
t ^jLjijdll Alail ^dlL (jJjSi ^ a)J^ 
j»i*"> J||J|^^ * Ad ^j^j^ tt*i^ 


1 i 






. . .;t . kl . a; . ■ . At lI . . tl 1 .^1 

Ifli;^ Jll>(3itejiJj 

jiijuA (jj ^^jj)) 4^10^ - 


£i^jiiMAll Qui - 
^1 JlK - 


^LjUl jin, . 


Jujii ^ J Ifijj J iijU ^ Ifii 

(jai J jui*tt (ji Aiiji (jjj6 AitV ■ 
j;ti?<l jiuj^i^LniH 




^iidil ^ - 
^UiHI Jill . 


j(iJ*l .Jin - 




iuAd jjp QJij^jihjjfl rli^.-^A . 


- 


.kidli ^ - 
ajj!if-a - 
^1 Jill . 


OpadiY II oti^ - 


1 2 








tiJull^ - 




4 ijlii 2)06 ) 
^iitiu -^^^^ii ^^^i^^iujji ^^^^^^^ _ 


1^ 1 




UijSlI^ - 


^1 Jilt . 






4jjjSi|^ - 








^Uill Jill - 
Aiijlt)^ - 


[jj^uU ^^^^^ uUm {Jijtju ^^j^ - 


1 i 


'. 1 








' , 


Uij!!^ ■ 
^jH\ Jit - 

a^l^^jll jiiii - 




JSijjjltli'-J* ■ 


J^f^ - 
ijkUltoUiuil 



(^j^jlujjji jJoaIama ^jiiri' AjLmJ SIPOC « : (3-5) J^^l 



: ^La]| kl^ jA -2-1-3-5 
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Me AxaiM ■)«>^ 









■ 











i 

I ^ya^iE^'ll^ I 

T 




(^jjfui jjlijjjl j.^'*.'. Axud jj'^'*-' A^iLaxJ (^^^ UUi. a. ; (4-5) J^^l 

: ^joilUI Ajj^UJI -1 

(jjjuo jlujjj jjjaaiaui jj-al jSl Spiramycinc , Metronidazole (jiS^Uil <> jj£ J5 
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jjjaajjoixj jal Spiramycine , Metronidazole (jiS'^Lall <> jj£ jj fn^ 

J ^ ^ (jAuijjjjjjjl J I >>^"hiiol oAAia-all (JjI^jII 4ij^)Ja -I „1 j t (jjmiill (JjS (jjjoijjjjjjjl 

: t_i jlLJl (jjoLjill ^Lki -3 

: AjjUJI -4 
<Ll£ Ajtl^ ^tjj] 4jal 

• laak (j^l jsl <3ujl 4i]3A <hc (J£ n=4 : --^^ - 

• (JjIsJ (JJiA^ cj^ J <i}C : t " )\ II ^1 jl - 
. (jll^ljll (JjIc- (JllLuolj^l «'l J^j J ' ( " ll nir II ^1 A<c\^<c\ —5 

: cjLa>UJI ^tij ^tUI 
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(>uajJI f I ja.j JjS CliUjxil ^^ (^yjJUiJI (^JL»JI JS jjS jj : (1-5) Jj^l 



NO. 




Spiramycine 




NO. 


Metronidazole 


1 


748983.36 


786282.70 


712326.35 


814105.08 


1 


126.2 


112.42 


118.63 


115.74 


2 


807598.64 


738141.52 


765466.22 


751732.28 


2 


127.6 


118.68 


117.66 


118.57 


3 


738479.7 


872665.88 


843894.75 


711451.47 


3 


121.3 


118.79 


121.33 


123.28 


4 


744493.58 


784198.8 


826338.23 


820743.70 


4 


121 


119.24 


118.5 


119.85 


5 


783988.56 


782783.59 


791388.32 


729955.8 


5 


115.1 


119.71 


118 


113.57 


6 


752702.08 


755035.34 


776623.88 


726349.67 


6 


121.5 


114.02 


119.57 


118.56 


7 


761741.15 


767702.03 


778985.67 


778235.43 


7 


117.6 


118.96 


116.05 


113.79 


8 


709386.50 


746575.48 


810163.70 


745692.22 


8 


114.1 


120.91 


125.25 


130.37 


9 


751653 


777966.39 


759402 


712908 


9 


120.0 


117.79 


120.02 


120.59 


10 


767159.78 


823716.94 


785748.6 


748464.41 


10 


116.5 


113.62 


117.13 


115.5 


11 


837044.65 


736955.62 


790873.70 


782676.26 


11 


115.7 


114.95 


110.16 


115.47 


12 


780268.57 


729363.98 


775379.26 


782816.40 


12 


116.6 


115.21 


120.16 


113.45 


13 


698562.66 


776008.99 


806399.59 


783158.95 


13 


118.0 


116.64 


117.34 


120.16 


14 


781179.10 


809655.57 


796241.47 


731918.01 


14 


112.4 


113.87 


115.27 


121.90 


15 


764158.69 


758325.92 


771724.85 


767534.60 


15 


119.4 


125.75 


116.66 


120.16 


16 


790165.91 


765299.34 


770208.46 


766810.77 


16 


124.7 


113.90 


114.25 


115.99 


17 


745395.20 


756776.40 


770734.25 


765209.28 


17 


116.6 


118.41 


119.46 


113.17 


18 


773001.15 


743832.97 


800763.52 


722869.20 


18 


113.5 


113.24 


113.94 


117.41 


19 


773984.20 


785735.64 


770083.07 


774612.91 


19 


115.5 


114.83 


119.77 


115.88 


20 


744419.41 


776686.56 


818007.63 


803735.24 


20 


121.5 


120.16 


120.16 


116.18 


21 


761741.15 


767702.03 


778985.67 


762737.43 


21 


118.0 


116.64 


117.34 


120.16 


22 


748131.50 


769822.48 


779167.70 


776688.22 


22 


119.4 


125.75 


116.66 


120.16 


23 


743912.78 


777222.94 


785748.6 


748464.41 


23 


115.5 


114.83 


119.77 


115.88 


24 


715232.7 


787426.88 


766404.75 


773443.47 


24 


112.4 


113.87 


115.27 


121.90 


25 


707498.15 


752204.03 


778985.67 


778235.43 


25 


121.5 


114.02 


119.57 


118.56 



SJaaJ laa J Spiramycine , Metronidazole (jiilL«ill (jjjjLall ^ jia-o JCiLi. (yi dia.Ull jIjcI : 



(Jj5 Spiramycine \ (^^1 j 4 \A > .i^ W tiiUajoi jlaU Xbar/Riajjjall j] ^ j 

: (5-5) ^1:111 JSJill ^ US 
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Xbar-R Chart of Spira. unstable lU 



810000- 



c 

^ 780000- 



io 750000- 



720000- 



160000 




T 1 1 r 



11 



— r- 

13 



— r- 
15 



17 



— T" 

19 



— n 
21 



— T" 

23 



— n 

25 



UCL=818141 



X=769296 



LCL=720450 



Sample 




UCL=152958 



R=67048 



LCL=0 



Sample 



SjkuJI ^jU IAm1\ - o^u^l Jja Spiramycine -S Xbar/R Iax>:»JI : (5-5) JSAJI 

— ^yi JjI^ MiniTab vl5 ^Ijjj j.ljiij<lj dia.LJI J^l : 



(6-5) ' sjia^l CjaJj AjLasJI ^1 Jiaj diti. Aj^ ^j^ Xbar/R Jaf-Jal' 
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Xbar-R Chart of Spira. stable III 



760000- 



TSOOOO-L 



— r- 

11 



13 

Sample 



— r- 

!S 



— J— 

i? 



— J— 

i9 




— r- 

21 



— r- 

23 



ta-75432& 



jj 45000 
c 

30000 



I 



15000 




11 13 1§ 17 1» 21 

Sample 



£1 



R=2«38 



ft jkuJI cii^ Ajl»sdt - tijjni^Mt JjS Spiramycine —J Xbar/R lafiiJ) S^jJ : (6-5) J^l 



— ^yi JjI^ MiniTab vl5 ^Ijjj (.IjaioiL di^LJI ijcl : 



(7-5) lJ^I _^ jA LaS Jja Metronidazole —5 jl ^ j 
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Xbar-R Chart of metro, unstable mg 



114- 




~~i 1 1 1 1 1 1 1 1 1 1 r~ 

3 5 7 9 11 13 15 17 19 21 23 25 



Sample 



Sample 




UCL=122.98 



X=117.93 



LCL = 112.89 



UCL=15,S1 



R=6.93 



LCL=0 



9 jkuJI ^jU '<Am1\ - (>uAill (JjS Metronidazole — S Xbar/R Iaf>^l : (7-5) JSAJI 

— y\ ^^^'^\ MiniTab vl5 ^Ljjj j»l.iii-iL: di^LJI ijcl : jOj-oaII 



^.^^^IulaII jjjdJ^^L ^J^a^^i »lc-j ^ J. U-v''i.„^\l lillj (^3*^ J ' * J^J'"^^ 

A^j^ ^-^J sJIC'] j ( ^ ''J^^l dlULu ' '» ''-■ ^ ^ 1^ -^-^ L>^ J. U-v''i.„^\l ^j-. ,„/>j ^j^o^^l ^Ic-j 

: (8-5) cj^j^l oj In hull 'LllAaJl ( I't J i ml ('"n^ (j-a Xbar/R J^^l 
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Xbar-R Ghait of Metro, i^ble mg 





122- 




120- 










H) 


118- 


D. 




E 




a 


116- 


n 






114- 




— IT" 
It 



— [ — 



— t— 



-T — 



~a — 



.1 

21 



— T — 



Ua=122:44 



X=117.74 



Sam^ 



16 



c 

" 8- 
E 

S 4 




7 



— ET- 

11 



— I — 
13 



— r~ 
15 



— 1 — 



~^ — 
t9 



21 



23 



1>CL=14.71 



R=6.45 



LCL=0 



Sample 



a jiaxuill kAMl\ - (^juiVtfl Jji Metronidazole —1 Xbar/R L^Ja^ : (8-5) J^l 

.j^L^ia.'^fl JjU'iU MiniTab vl5 g^Lijj ^l.iia^Lj iiiia.yi jIjcI : 

: tijiaall ^ -3-1-3-5 

: jjJl (^ic (4-4) J (3-4) A^jJa ^lUiJl J ( ^LiuA'^I Ja-a J. u^-..„^\l 

fLuaa,VI ^l.illu<b Oj< n-^'fl Metronidazole ^Uj& ciiULu : (2-5)Lb'^l 



Variable H H* Hean SE Mean StDev Hinimim Ql Median 

Metro, staljle 96 0 117.74 0.341 3.35 110.16 115.27 117.67 

Variable Q3 Maximum 

Metro, stable mg 119.97 127.63 



.^^L.^x^^\ JjU'iH MiniTab vl5 ^^ji j»liiijLj ciia.UI jIjicI : jOj-^iJI 
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^^^iua^l fLuaa,VI ^liHuiL (>u>aall JjI Spiramycine ^Uj& ciiULu : (3-5)Lb'^' 

Variable N N* Hean 3E Mean StDev HiniMum Ql Hedian 

Spira. stable lU 96 0 768365 2816 27587 698563 749651 770471 

Variable Q3 Haximumi 

Spira. stable lU 783073 837045 

JjU'iU MiniTab vl5 j^l-ijj j»laaauLj di^LJI Jjcl : jAj-a«ll 



Metronidazole , J^l (> cJu^\ cA±iA Normality test jln^\ "fi IS 

: LjjjSj (jjtj^l 5J ^ ^LiLiJl 'jl (jjjj J t Spiramycine 

Probability Plot of Metro, stable mg 

Normal 



99.9 



C 
V 

u 

V 

a. 




Mean 


117,7 


StDsv 


3.345 


N 


96 


AD 


0.660 


P-Value 


0.082 



HQ 



115 



12Q 



125 



130 



Metro, stable mg 



(>^l Metronidazole J^l (> cnMl\ ciiULuI Normality test : (9-5) 



— y\ JjI^ MiniTab vl5 ^Ijjj (.IjaioiL dia.LJI ijcl : 
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Probability Plot of Spira. stable lU 

Normal 



99.9 



C 

u 

u 
D. 




Mean 


768365 


StDev 


27587 


N 


96 


AD 


0.695 


P-Value 


0.068 



700000 750000 800000 

Spira. stable lU 



850000 



cirHAlU Spiramycine J^l (> cAlal\ ciiULuI Normality test : (10-5) 

— y\ ^^^'^\ MiniTab vl5 ^Ijjj (.loilaiL dia.LJI ijcl : 

Spiramycine c> lJ?-^ (> l^^j^I Jja ajL<uJI Jjkj liUj ^ 

: Metronidazole j 

Pnicest^tiaibility of Spira, stable III 



Process Data 


LSL 


697410 


Target 


774900 


USL 


852390 


Sample Mean 


7S8365 


Sample N 


96 


StDev (Within) 


29076 


StDev(Overall) 


27587,2 




Within 

Gi vers 1 1 



Potential (Within) Capability 
Z. Bench 2.35 
Z.LSL 2.44 
Z.USL 2. 39 



Overall Capability 
Z, Bench 2. SO 
ZISL 2,57 
Z.USL 3.05 

Ppk 0.36 
Cpm 0,91 



^5?* ^<f* ^fi^ 

^ ^ ^ ^ ^ 



(>uaj1) Jjfl Spiramycine J^f c> Process Capability Analysis <Am1\ SjjL* JjIsj : (11-5) J^l 



JjU'iU MiniTab vl5 ^Lijj j»l.iiluiLi dii.Lill i^l : 
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: ^ La ^^-^ j^J% 

768365 lU : ^U^l 

Ppk : 0.86 AjLasJI jji>> <Aia - 

2.57 Sigma — ^ jjSj ^A^' - 

27587.2 : ^1 jW*-^! ^1 - 



Process Capability of Metro, stable mg 



Process Data 


LSL 


112,5 


Target 


125 


USL 


137,5 


Sample Mean 


117,737 


Sample N 


96 




3.1323 




3.34S19 



USL 




112 116 120 124 128 132 136 



Within 

Overall 



Potential (Wittiin) Capabilit/ 


Z, Bench 


1.67 


Z,LSL 


1.67 


Z,USL 


6.31 


cpk 


0.56 


Overal Capablty 


Z, Bench 


1.57 


Z,LSL 


1.57 


Z,USL 


5.91 


Ppk 


0,52 




as2 



Jji Metronidazole J^i (> Process Capability Analysis Sjjla : (12-5) 



— ^yi JjI^ MiniTab vl5 ^Lijj j»li-=>'inilj dia.LJI : 
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: ^ La ^^-^ j^J^ 

117.737 mg : ^U^l 

Ppk : 0.52 AjLasJI jji>> <Aia - 

1.57 Sigma —i <A^\ - 
3.34519 : ^1 U.I - 

(jjjoijojjjjl JjJa^Jluui ^ ^ . a\l ^jij^LJI j^J^J^ (jj'*^"' ^.IC- <U£ju1a] t_iU.uiVl -IjAaJ: J 

: aKjIaU Ajltill Aj.uiJJjil CjUIoiaII <jiaLla tl£aj diia. (13-5) L^fo jA ^ (aIajuJI ^Jic 

AjIaJI AjjiaJI t-lUjoiVl AlJlaJj j t CjVVI - J^l ^jia - O"^' "^J^l ^1 - U^i-LJI 

: (13-5) J^l 
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/' 




,,1 

/hi iiiil 
./// 




iuijjXtll AjjjaJI uUuiSfl JjJaai jjSTI j ' ufuJI Lka^: (13-5) Jl>^l 

AJSjiLal] Alola^l t_jLijjVl Jj-i^ 2 , ^, 1 ii^T^l 5jJ^ ^Ijj J] bl Thill di:i.Li]l : j-l-^I 

; J Sjoi jjXall 'A K 10 <\1\ AjjoUJj Ajj^ l_iIjjuo1 AjujI -^-^^ c3d^>^^ (j.^l's j 

:(>uiaail Ai^ _4_l_3_5 

Jjiail jj . AjLaaj JaJJJJ .n^vH S UniL AoaaI '^J^S t-jLboiVl jj^ Ijlij 
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: (14-5) 

p ■ 



L.^ . I. 30mesh ^s- 1.^ js- f Lactose Mono Hyd, , 


Croscarmellose Na , Corn Starch , Metronidazol ; •. y ^.i 






■-^ J 16mesh Lactose Mono Hyd. , Croscarmellose Na , Corn Starch , Metronidazol ; ^J. 


\ 




litJjUVj' ^. ji^-y jj- ( Spiramycin .j, v j-J' JvC) *:» 16mesh ^ Spiramycin -l^^ 
, 16mesli ^^-^ ^..i.. .^j^ii '^vj 5<_l:1i v_: ii iii^ / :y j i g;^:!! ^ i.. Spiramycin 


\ 


/ 




. i 


'■ . 

jjiUaaJ ^IxuuV LkLa : (14-5) JluJI 



(jji^l (jjjaijJUJ J J jl J I ^-^"hiirt (j-aljSV (^jli.!^! JJ^^ JJ I 4_iLaC ^Jajoul (Jj-iatOJ (_3J^>ail ^Is 

("n't ( " JjVI j 4 i—Ujoill" (Jjl't'i (j-a l^j (_Jj>^ jilll ^ (^jjll 4 K 10 <\1\ 4jj.iaJI i_ll.ii.iiVl ^.aJljua jlilc-Vlj 
^_gJc. Clllj jS-ttll Jaii. (JjoiLij J 1 ^ Clll^ .l^ic. J ( ^_jli.Wl Jjii^l i-lll-j cJ:)-^ 

: (15-5) ^ AjLaail aOj^l 5Jaj^SU l-.!-.-^ «^ f.Liuj ^ J c 5iJlk-all Ji^liall 
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aomesh Ja^ J^'^ Lactose Mono Kyd. , CroscarmGllose Na , Corn Starch : ^'j^j' J^-j 



lemesh 



i'jt.^ SOmesh 



MetrDnidaiole 



, sjil 16(-rech (1::1) i^i-^i P^etronidazol ^ (Lactone Mono Hyd. . CTOEcarnr.elloEe Na . Corn Starch) 



iji.'ji^jJ i6mGEh J^^-j^ [1:1) '^—^ Spiramycin ^ 



lOmesh 



j=' J "'J^' '-^J jj-^' ,si>J' 



- 137- 



NO. 




Spiramycine 




NO. 


Metronidazole 


1 


791172.9 


763853.35 


770842.58 


785748.6 


1 


129.3 


123.12 


122.5 


121.37 


2 


785121.75 


773079.26 


774854.42 


795047.4 


2 


122.2 


122.5 


126.37 


126.5 


3 


755766.25 


761008.78 


773069.07 


791553.30 


3 


129.2 


128.2 


124.87 


123.37 


4 


755865.85 


778774.5 


768514.87 


738479.7 


4 


126.5 


124.4 


120.87 


123.37 


5 


753096.60 


771215.23 


784198.8 


764972.63 


5 


126.2 


120.91 


114.5 


115.3 


6 


764048.74 


747003.6 


729770.30 


780767.82 


6 


124.8 


121.62 


125.5 


125.87 


7 


768585.66 


746228.7 


766477.22 


759842.83 


7 


124.9 


123.45 


122.62 


122.17 


8 


784198.8 


742354.2 


774125.1 


776348.34 


8 


125.9 


118.4 


119.66 


123.01 


9 


754243.98 


756644.19 


805896.31 


758072.35 


9 


123.8 


123.62 


124.76 


124.03 


10 


756568.03 


784198.8 


753977.7 


753202.8 


10 


124.8 


121.28 


121.63 


124.55 


11 


723989.07 


806998.40 


803571 .3 


829852.51 


11 


122.8 


122.9 


122.12 


125.77 


12 


779549.4 


777224.7 


794272.5 


770900.84 


12 


122.6 


123.4 


121.8 


123.28 


13 


791841.60 


748553.4 


763276.5 


764972.63 


13 


123 


122.23 


124.86 


124.15 


14 


760845.60 


770250.6 


801246.6 


764972.63 


14 


122.3 


121.83 


128.02 


126.5 


15 


785121.75 


749328.3 


800471.7 


755402.84 


15 


122.1 


124.63 


117.2 


123.1 


16 


769741.98 


799696.8 


772863.94 


765821.35 


16 


122.5 


123.87 


126.62 


126.87 


17 


763276.5 


770250.6 


760176.9 


757223.63 


17 


127.2 


124.37 


123.57 


121.87 


18 


760836.66 


784198.8 


750979.22 


768700.8 


18 


127.4 


127.67 


127.75 


127.87 


19 


764317.03 


776682.27 


758231.80 


752648.90 


19 


122.8 


124.02 


123.63 


121.62 


20 


773301.64 


743904 


763093.58 


788437.48 


20 


125.3 


124.86 


121.67 


127.63 


21 


785121.75 


773079.26 


788073.3 


763151.84 


21 


121.5 


123.33 


124.04 


125.65 


22 


777372.75 


764593.83 


789623.1 


763151.84 


22 


122.7 


124.15 


124.11 


127.02 


23 


767733.62 


772575.3 


761729.27 


776348.34 


23 


127.3 


125.91 


124.62 


119 


24 


760836.66 


755711.86 


769475.7 


759842.83 


24 


118.8 


121.55 


124.23 


125.73 


25 


780324.3 


761998.99 


776449.8 


752648.90 


25 


125.9 


124.2 


119.16 


119.62 



^Aa. <LsA laa J Spiramycine , Metronidazole jhU^Ull t> oal j^i l$J^ l>^^ c> •^'•^j • j^^^l 

: J£jji]l (jjxuaJill ^ Metronidazole —1 Uu>i\\ jl j 



Xbar-R Chart of Metro, unstable 




UCL=127.542 



X=123.711 



LCL=1 19.880 



Sample 



Sjku-JI ^jLk IAm1\ - Oi'^\ J*J Metronidazole -S Xbar/R : (16-5) JSAJI 

JjU'iU MiniTab vl5 g-oljjj ciia.LJI : 
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Xbar-R Chart of Metro, stable 



128 




11 13 
Sample 



UCL= 127,402 



X = 123,742 



LCL = 120,083 



10.0 



c 7.5 ■ 



a 5-0 ■ 
E 

" 2.5 



0.0 




— I 1 1 1 1 1 — 

11 13 15 17 19 21 



Sample 



— n 

23 



UCL=11.46 



R=5,02 



LCL=0 



SjkuJI CisJl IAm1\ - jiuAjJI j«j Metronidazole — S Xbar/R Isj*^ l^jl : (17-5) 



.^^1 ..-i->yi Jjkjil MiniTab vl5 ^Ijjj j»li-=>'iniL ilia.Ull jIjcI : 
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Jtill ^ LaS jAjoiaJill ^ Spiramycine S Ku^nll a:*. jl ^i^j^j ^ j 



Xbar-R Chart of Spira. unstable lU 



790000 ■ 



§ 780000- 
a 

a 770000- 
□. 

ra 760000- 
m 

750000 - 




11 



— r~ 
13 



15 



— r~ 
17 



~\ 1 1 r~ 

19 21 23 25 



UCL =796237 



X =769857 



LCL=743476 



Sample 



100000 




UCL =82609 



R =362 12 



LCL=0 



Sample 



Sjku-JI ^jU IAm1\ - J*J Spiramycine — S Xbar/R Isj-Iifl : (18-5) J^t 

— y\ ^^^'^\ MiniTab vl5 ^Ijjj j.laiiaiL dia.LJI ijcl : 

- •'■^"'■■'^^1 (j^Lkil y^-s.'W f.\cj ^ J. U^-i.„^\l (jialikjl j"^ J ' s^>IaAuJl 

Xbar/R 
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Xbar-R Chart of spira. stable lU 



790000 



c 780000 ■ 

a 770000- 

a 

E 

3 760000' 



750000 ■ 




— I 1 — 

11 13 
Sample 



— I — 

15 



— r- 

17 



— I — 

19 



21 



— T" 

23 



UCL=791847 



X=768971 



LCL= 746096 



80000 ■ 



„, 60000 ■ 
Ci 

(0 

40000' 

_ 
£ 

m 20000- 




— I 1 1 1 1 r~ 

11 13 15 17 19 21 



— r~ 
23 



UCL=71634 



R=31401 



LCL=0 



SjkuJI CisJl kAMl\ - j>-aaJI j«j Spiramycine — S Xbar/R Isj-iifl : (19-5) Jl>iJI 

— y\ ^^^'^\ MiniTab vl5 ^Ljjj '■'■'■■■i; di^LJI ijcl : 

: ^liill ^ (6-4) J (5-4) 



(^L^jHi fluaa,VI ^liiluilj (^j. nt,'\\ j«j Metronidazole ^Uj& ciiULu : (5-5)di>iaJI 



Variable N II* Mean 3E Mean StDev Hinimum Ql Median Q3 

HetE0._3tal)le 92 0 123.74 0.248 2.38 117.20 122.24 123.86 125.20 

Variable HaKimum 

Metro, stable 129.30 



— y\ ^^^'^\ MiniTab vl5 cja.LJI ijcl : 
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^^^iua^l ^Luft^VI ^iJlluib c^u iiViB Jau Spiramycine ciilLt ciiULu Jjilaj : (6-4)cb.iaJI 

Variable N N* Mean 3E Hean StDev Minimum Ql Median 

spiEa. stable lU 96 0 768971 1520 14897 729770 7S863S 768124 

Varialile Q3 HaxiMum 

spira. stable lU 778424 805896 

^'1 — Jjlijll MiniTab vl5 j-oLijj i!ja.Ull jIjcI : 

J Metronidazole , Spiramycine t> cjLluJI ^LjUJ Normality test ^ j 



Probability Plot of Metro._stable 

Normal 

99.9 



0) 
S. 



99 

95 
90 

80 
70 
60 
50 
40 
30 
20 

10 
5 



0.1 



~"r 








1 
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1 
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1 
1 


1 1 1 1 1 
1 1 1 1 1 

I 1 1 1 1 

II 1 1 1 J 

1 1 1 1 i ^ 

1 1 1 1 1 






1 1 1 1 1 1 1 1 1 1 1 1 1 1 




r 


r 


~l 
1 
1 
1 
1 


1 T T T V 

1111 yr* 

1 1 1 1 Jf 1 
1 1 1 i^M 1 


r 


r 






r 

L 


r r n 
L L J 


n 
1 

J 


1 

1 1 \.^r 1 1 


r 

L 


r 

L 








1 
1 
1 


1^^ 

Mr 1 



















1 1 1 1 1 1 1 



1 1 1 1 1 1 1 



1 1 1 1 1 1 1 


r T T T T T n 

1 1 1 1 1 1 1 



1 1 1 1 1 1 1 

L_1_1_1_1_1_J 

1 1 1 1 1 1 1 



1 1 1 1 1 1 1 


1 1 1 1 1 1 1 


n 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 ^ 

_i 


1 .-^^ 1 
Afl^ 1 

i J--- 1- H \ 

^Vi 

i + 1- H \ 

i.^F 1 1 1 1 

1. 1. H \ 

1 1 1 1 
-^m. 1- 1- H \ 

1 1 1 1 1 

W- \ 1- 1- H 1 

' 1 1 III 

_l ± ± ± L 


r 











L 


1 1 1 1 1 1 1 



1 1 1 1 1 1 1 



1 1 1 1 1 1 1 


1 

__L 


. 








1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 








r 

L 




1 

r J 


~r T T T r 
1 1 1 1 1 

_l 1 1 1 L 


r 

L 


r 

L 


--r 









1 
1 
1 
1 
1 


1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 








-| 
1 
1 
1 


1 T T T r 

1 1 1 1 1 
1 1 1 1 j 


r 


r 



Mean 


123.7 


StDev 


2.378 


N 


92 


AD 


0.258 


P-Value 


0.712 



115.0 117.5 120.0 122.5 125.0 

Metro, stable 



127.5 



130.0 



132.5 



cjjHi^Mt Jau Metronidazole Ja.! ;:jUjjLlt dUjA Normality test : (20-5) js-iil 



— ^\ JjI^ MiniTab vl5 ^-^ji ^.tjaioiL diz^LJI ijcl : 
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Probability Plot of spira. stable lU 

Normal 



99.9 



C 
D. 




Mean 


768971 


StDev 


14B97 


N 


96 


AD 


0,365 


P-Value 


0,430 



720000 740000 760000 780000 800000 820000 

spira. stable lU 

Qj' ii't't^l Jsu Spiramycine J^l 6* k:jUj*il dKllsA Normality test : (21-5) Jiuiil 

^•.1 — ^\ JjI^ MiniTab vl5 ^Ljjj '■'■'■■■i; dja.Ull jIjcI : j,ii.flL«]l 

J Spiramycine t> ci?-^ l> j;'"^"'^' ^ <}La*il SjjiLa 

: Metronidazole 

Process Capability of spira. stable lU 



LSL 



{process Data 


ta 


697410 


Target 


774900 


USL 


852390 


Sample Mean 


76S971 


Sample N 


96 




iS250.4 




14897.3 



Tafciet_ 




' ' i ' "i* t 1 r 



— Within 
- Dverall 



Potentlat (Wttfiin) capabilitj' 


Z, Bench 


4.69 


Z,LSL 


4.69 




5.47 




1.56 


Ovsrail Capabiiity 


Z, Bench 


4.80 


Z.LSL 


4,0] 


Z.USL 


5.60 


Ppk 


1.60 


Cpm 


1.61 



700000 725000 750000 775000 800000 S25000 850000 



(>utaal) Jau Spiramycine J^l (> kAahIS » JjIsj : (22-5) 

— ^yi JjI^ MiniTab vl5 ^Ujj j.l.iiiaiL ilia.LJI : 
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: ^ La ^^-^ j^J^ 

768971 lU : ^U^l 

Ppk : 1.60 AjLasJI jji>> <Aia - 

4.80 Sigma —i <A^\ - 

14897.3 : ^1 ^1 - 



Prooe^ Capability of Meira.^^table 





LSL 


112.5 


Target 


125 


USL 


137,5 


Sample Mean 


123.742 


Sami^ ft 


9Z 








2.37835 




'Wim 

— — — Overal 



Potential (Within) CapatAty 


Z.Bench 


4.61 


Z.LSL 


4.S1 


Z.USL 


5.64 




iM 


Overall Capability 


Z.Bench 


4.73 


Z.LSL 


4.73 


Z.USL 


5.78 


Ppk 


1.58 


0pm 


1.SS 



(>^l j«j Metronidazole J^l (> » J:il^ : (23-5) J^l 



— ^yi JjI^ MiniTab vl5 ^Ijjj j.l.iiiaiL: dja.LJI ijcl : 



<LaJ2 (JluiL ''"'j^ J:}^ cl^-^ t'^Ui <LLajaiVI ^^ajk^l ^ AjI jpsi j ( A^lLasJI iajuojp^ - 



123.744 mg : ^Lai:Jl iax« >aJl 

Ppk : 1.58 ajLuJI «.bl jj^i^i <Aja - 
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4. 73 Sigma —i - 
2.37835 : l5 jk^^ ^1 - 

a.^*^ J i (joutaoll (JjS AjLaatJl Cllljjoi^ ^ajS (7-5) (Jj..!^! ^jJajj j 

.aJau J ( (Ijxuiaall Jj^ Maltadl f |Jl dlj^uj^ : (7-5) 



Metronidazole 


Spiramycine 




St.D 


Ppk 


Sigma 
level 


Process Mean 
(mg) 


St.D 


Ppk 


Sigma 
level 


Process Mean 
(lU) 


Before 


3 . 34519 


0. 52 


1.57 


117.737 


27587 . 2 


0.86 


2.57 


768365 


After 


2 . 37835 


1 . 58 


4.73 


123.742 


14897 . 3 


1.60 


4.80 


768971 



: ia^l Aia. ja -5-1-3-5 

■ ^' <ulac. (JjI^j 4^_pUl ' .'7- J Aluia^l AjLuiJI ^(.l^Jiuil ^cAuijp ' 

14QF-19 ^ji^l J 

WI 14 -03/02 AiAjll -ail J_?^' JJj^^a^ 

^J-^ ■ ^ (J^joiJ ^ ^'J.'^"' '^^iLaxi) ^T.i.ao (^^.Ic- 
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jA La£ aAlA^I t " <1 ^^jU'^ ^ yjlolirJI ^Ijfl^l (>a ^tjll AjLulU C^JJ-^ l3:^-^ ^^J?'] u 

ojla^l CjaJj 4jL<uJI JiliaJI jX-bar/R JafjJall CjU. j3 ^IjialjoiL AjLasJI AjsIj^ 

(IilfrlL^ Jj^lII ^ Uaawi Alytll Aja^Ia Jjjki ijljd -2-3-5 

aJ^^^l Ajjb^L^I Qiui^ (JvL^ ^jjjuojjjjj^jl ^cjIa]! aJ_^ ' ~ 1 

768365 lU t> J ' Metronidazole — S 123.742 mg J\ 117.737mg t> 

. Spiramycine _S V-^L? 768971 lU J\ 

jjjjjLall jjSjfil AauuIIj (jojoijlijjjjl jjJaajjobtt ^jiib^ 4_jLaC. (J!jl^^)a-a ^ AjJjUlIaII (jJaja^ ~2 
J c 4 jUtII ^ ajj^-all (J-al jail (JJS^l Ju.laa31 J!>Li. (j-a c j . . o (\\\ (j^ljsl ^ (jilllaill 

3.35 c> Metronidazole Jj^jj isj-i^^ t-iljajiVI <-aja t-u^ns-s'^l diii. 
27587.2 t> Spiramycine JjS j5 L$jL«-all ^-il j^^VI ^-<>ja ru^-is-s^l jja. ^^ 2.38 

. 14897.3 

jj^j^ ajjouIL ajIoaJI jjuo^ yl£ ' * 'j*^ yjjoijlbjjjl J. •—^-i.„y> . A\\Ar. ojSLa yjjoi^ ~3 
J ' Ppk=l-58 (^j c^-iaJill ^ J t Ppk=0.52 : Metronidazole 
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<LlI<uiJI ^)juo^ Lai ( ^j.„«^-i\l 4.73 ^] (jAuia^l cj^ 1.57 (>a <A<ulU L<LaajuJI ^JJ^xJ^A 

jjLoiaJill jiju J J t U;iJ-ia:i3l (Jja Ppk= 0.86 : jl^ :iaa Spiramycine j^Sj^l 

. jjjjoiajJI .ljU 4.80 jjJjoiajll (JjS 2.57 AjLasLll L<LaajuJI (_5jiui<a jj^'oaj j ( Pp]j = l .60 

. 0JJ.1II Cy^j c} ' ^''^ ^ 7- /''^ .i^ljll ^j^l QA ^>jS1 ^Lijj jjlS-aVlj ^ n .nl —5 

^ . all ^jijjLJI J. U^->.„^\1 (j^l jsl iSjy"^ ^ •^•^^-^ <Lib<aLk^l ^JaJl^l AJajuojV A.^LaJI ^j'-^j'-^"' ~6 

. i^j^al^jil Pf^gJJi cJ^oC- (j^^ ^ J ' f^^^ ' /""^ ^ ^'''>- ^ ^ jj^ ^ i Cll^A^joba 

(-jjjaJill i^^lc ^Ull J ( a J j^l (jjjoi^j] (JJJ^I 4^jjai ^'"'-'^1 t_i jloiVl ^1*3 ^ ^ JJ' ^* J^-^^ ~8 

J ( 'g"'^ ?^ j""^^ cX^Lk (JA ^j_^jJaj-ttll^ ^Ij^l gjlail jjjjjl^l f,!iLaj«Jl (_^ic juLajAVI jj^JJ ~9 

(JSJa^ aIA^ ^ C^^' L),'"'^"'^^ L>"^ L>^ ^ (S ''^ a-^j^l yJjaiAJll <Li^.^j^ A£^)juail ^^''-1 ~10 
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aJj^ ^^^C ^ ^7-,'"' AjjuJI (jjflad] jji ^ (.5^ (.5^) ^-^^ AjjJajall cjj^ 

: AjjIj^I '-'If-I (Jj^l ^ * "'^j'" AJLytll AjAi^J^ ^j;^"* (IilijaLA -3-3-5 

jjijjLJI (j-a (JS j:J^J^^ (llL.iilja Ajb^Lk J ( AjoijjAaII AjLo*]! (jc ajS jj-all (JllULlJI AjUS "1 
( ^ ^^-j'" Alui ^jjjola] A^j!^1 (J^^^I J ' Ajjljuall (''<lj\<<ir < ^Ij^l cll^Ull ^_^C <-:-^j3 1^ ( l^j^ 

.Liaajai AluJI cJj^ (^^^ S-yj-^ ^j...^->\l ^jjjjla ^ jjjSjLuLall (_^a3j "2 

tjjiir_uu ^^Ic yxajli^l AjuL<u> yjjoiaJljl ^ j^)juLa •'j''"' f.\^\ j_yiMl ' * 'j-^ jjjiul] ^jAaUiJl AjijL<u> ~4 

^jjijj (S^^ Ai jl^J^ (^^1 ^Lia^l C^*^^ ci^^ ^ J' ^] AiLja^l: AjIc 
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. Ajc jill (_Pc. 

ia^Jj ^ J ( A£^>juiJI (JasJI ^ Ajlj (JS _ja3I ^_pjLjjj3l (Ja3«JI *IjL ^J^lc ^JS ^ jSj <— ia^ 

^Lui^l jjjj jjjljuJl J ( (jjjomJl L):J*ii J ( oJjaJI jjjjoiaj jjjjjuiJ ^La^U Ajjljj AjKjA Jj^j ~6 
J ( l^j^ J ( Alial^l (jAuiaJljl ^jLuLa jblkV j ( l^A*^^ sjIjVI (JA: j ( Ailik^l 

• JlaVl J^uJIj Ujuaiil <-a_pUl Jjl ^jjj 

^J,^^! ^jui ^ ^ ^-^j- " ^lyJI ^j-^jg (J:}^ .".l^.tU-.A j^ji; ^J>^ -4-5 

: 4^jL> -1-4-5 

(_3^>jjil) 1 "^JJ-Jt (JJ^li'l tllUilaia jSjJ jjiil-ial ^Ij/uiil ojLaiuil ^-.J^ii .^Ij 

ijlc dlLl^j (_>>i<a^ '^J^-^ J • ^ "TJ"' ^^"^ ^jj'^"'^^ Ajjjjdjll J ( Ajj^l 

(5) <^ <-,jV,r.l 

(2) J 4 "AjU^" ^jU^ (3) <^ J i "oaiy AjU^ (4) J i "t^ 3a(y 
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Js. cU^y\ (2) t3=JJI J . Laa % 83.33 cUp^^^ ^ 

: ^^AldMli MajL^VI uJUuVl -2-4-5 

(Jj^^"' SPSS Vl5 ^-alj^ j_gic jLucVU AjjU^aa.] CliljLilkl J ( (--lllLuil S^lc ^lAaJluil ^ 

La-a (J£J liij ejLaJjoi'il ^ j-a]l Aj^ajJalill Clll jjiilLai] AjjIaII t-Jjoull j ( CllljljlSill ~1 

j>> jiStlil Shapiro-Wilk jIjj^I liU^ j ' Kolmogorv-Smimov J-i^\ -2 
^^ikloiJI (jJoULall ^liUi jliikl <-_s.i^ Cronbach's Alpha ^UjjjS Ull J^U-a (—iLoia. -3 

. AjIjUxS (_^ikl.l3l (jLouVI J^la-a (-jLoi^ j ( (-lla^l ^ 

. djaJI ^.^Vu.iJ (_>iljLa3l (jAj^ t> .iStnU Factorial Analysis J^i^l -4 

. diaJI Ajjjaja j> :£h]l One Sample t-test -5 

: O^VI *::iULj -3-4-5 
^ ci-a J -1-3-4-5 
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.^jjxil Ci\^ ^^yAtkUl ^ j1u4aII j ( ^^^iJa ^1 lia J ^^Jjj (8-5) Jj>iaJI 











% 60 


15 






% 40 


10 




% 52 


13 






% 20 


5 






% 28 


7 







: cjUU ^Jjj Ajfuh jSUil jLHI -2-3-4-5 

^till ^1 j^L SPSS 

' * 'j^ . t-teSt J^-ii^l *^^>?'] (j^^ (jLajJa (j-a lilli j ( ^irjjlnll ^jjjll ^lU CAAaA] (jl (j-a 

LaS ^tnll J t Shapiro-Wilk J4^\ tilliS j ; Kolmogorv-Smimov J4^\ '^.j 



.3jjjdt ;:jULjJ ^_5«jjlall ^jjjjit jljJ^t gtjljj (9-5) Jj-i^l 



SI 


hapiro-Wi 


Ik 


Kolmogorov-Smirnov 


Sig. 


df 


Statistic 


Sig. 


df 


Statistic 


.052 


24 


.920 


.057 


24 


.171 



.j_^L-aa.VI Jjkiiil SPSS vl5 g-'j JJ Jl-ic-j : 
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: qm\^\ Sli JA^ jUll -3-3-4-5 

J ( <adj 'LuoLia jIjaSI ^(.5^^^ (.5^ W^J-^ (j-^j>^ ' Aja^Aj^ J:J^ 

(J^l (j-a (JjoLjIaII till jUc- jjaJj (jl (^^jsiJ J ' iS jJ^-ttll (j^J^ jl t (_^-ajALLa]l (jAi-all C 4£.l jjl (j<a 
SPSS ^c^ljjJ ^l.l^Iluolj lillj J ' (.5^^^ Jj^^"'^^ (—Jjiuol ^l.l^Iluol ^ LuL^a^j (JA;^! jblkV j 

(Jll^ jj 1 jj La (jjoLlLa (jAi^ (.5^ (jS-aJ j • (JLa-all l^A ^-I^JjoiaII (_3^)Ja]l ^1 (j-a LjJ j<aC- 

: ^Ull ^Uil .^Lkjll ^Uj ^ 

Lajlj LS^-^^ ■^J:J *^ J ' l)-*^J*^^ lJ^ jluLaJI ^Laa-^l (jJ^illl jA j ( (j^LoJl AjjoU jL»-<a • 

LjjLk^aa-j AjLj (Jj^^ ^Ijll (jC jJjJdJl (JjS (J<aL«il (j-al£Jl J-^^l l)^ ' . '7- j 

:^.iklaiJI ^LLill t^LJI Jjkjll ^tij jjjj ( 10-5 ) ^till Jj^i^l j 



(1)- Hair,F.(1988) op eit , P.P.117-119. 

I J I jUiVI - ^L^VI Ly^^l (j^MI LfeiJ (2002) AiLj SjjU i iil Jjj -(2) 



- 152- 







4 


3 


2 


1 








0.999 


1 


0.227 




0.755 


0.258 


2 


0.249 




0.802 


0.207 


3 




0.245 


0.923 


0.091 


4 


0.553 


0.053 


0.006 




5 


0.096 


0.856 


0.411 


0.025 


6 


0.320 


0.244 






7 


0.191 


0.030 


0.645 




8 


0.090 






0.144 


9 






0.636 




10 


0.338 


0.512 


0.078 


0.437 


11 




0.172 




0.316 


12 




0.570 


0.549 


0.109 


13 




0.336 


0.149 




14 


0.321 


0.491 


0.327 


0.333 


15 






0.266 




16 



Jjkiiil SPSS vl5 jj j.l.iiia,L dja.LJI ijcl : ja^I 



La£ ' " ''^ ^» ^AaJluuJI (jjoULal] lA^LaJcl Ij (Jj^^"' ^tlj U>1 



(j^bLtll cjjliUI J:il^ ^Uu (11-5) Jj>^l 























% 


% 








12.231 


12.231 


1.957 


4.052 


1 


35.835 


23.604 


3.777 


3.380 


2 


53.442 


17.607 


2.817 


2.452 


3 


63.326 


9.884 


1.581 


1.722 


4 



.j^U^VI Jjkiil! SPSS vl5 jj (.Ij^L) dja.Ull ijcl : 



1^ J ; (1,2,3,4,6,9,11,12,13,15) ^ cjl jLt : JjVl J-UJl - 

. jLm^^l cjl jU] ^1 cjU^\ t> 12.231% 
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J i (2,3,4,5,6,8,10,11,13,14,15,16) ^ SjU : ^1^1 J.U]I - 

liA J ; (4,5,6,7,8 ,11,12,13,14,15) ^ Sjl^ s>i»u : ciJl^l cUUil - 

. jUiLa.VI cjI jLi*] t> 17.607% >i3 

jluL J-Uil J ; (2,3,5,6,7,8,9,11,15) ^ cjl jl^ 3*uii a1i^ 'f, : ^^l Jl J^Uil - 

• yl^Vl cjl jLi*] ^ 9.884% 

J t KMO (Kaiser - Meyer - Olkin) J-l ^^tUl J j^l j 

: ^ U Bartlett's Test c^l jL 
Bartlett's Test j ^ KMO jUil (12-5) JjJaJI 



0.570 


Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 


224.462 


Approx. Chi-Square 


Bartlett's Test of Sphericity 


120 


df 


0.000 


Sig. 



.^Ju^^\ Jjkiiil SPSS vl5 jj (.IJLiiaiL dja.Ull ijcl : 

. --^-^ ajUS Jjj 1^4. J t 0.5 J (^-^^1 '-^1 6^ jj^^ KMO <^ - 

LaJ (JjI jjitLaJI (jjj (_5 jjjua JaljJjl 0.005 (j-a J*a^1 (-lijUjlj 4jjj*-<i — 

JjkjJl JS^ 

.^1 jll 



(1) Habing,B. (2003) Exploratory Factor Analysis , Using SPSS for Windows , LONDON , P. 187. 
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. JjjaJI (^jVI laJI t> jjSI J t 63.326 % jliiJI (jjUill Ajjou - 
^'j^-^"'^! (jAib^alL ^AJJ ^AaJluwiil (JjjULo^Ij ^x^aLk^l <Jl)ljLttJI 'q\ (j^^ ^U^U j 

: Sbi CjUI jUiil -4-3-4-5 



• fijj^ (_3jla J t Ajjljlall dIjLiikVI <ajjla ^] ^iLjayij jj^i^'lll jjj 

(jjoULall (^IjLjC (jjj ialjjj*^! (JIl^Uuo Jauijla j_^ic AaIxj AijjJa ^Jpsl ^LljjjS ^1 JJC. 

. -^LuojI j t (jjoLjiall (jJijUj j1 t cjIjj jljli.*^ (Alpha Coefficient) Ull J-aL«-a 

^<uj ^Ji^ J i SPSS ^^Ujj ^l.l^Iiuilj ^IjLJI CAJl I A <ajL.ii]l <aj^)Ia^l (Jli^U^I i<^v.l J 
cliil^ J ; (0.7) c> jLiii^Vl 1^ ^ J-UJI <-jal ^jVI (Jaj Vl M=S O-Lja^l 

^UjjjS lili jUll ^Ajjj : (13-5) JjJaJI 



N of Items 


Cronbach's Alpha 


16 


.784 



.^JL^^\ Jjkiiil SPSS vl5 jj (.Ij^L dja.Ull ijcl : ja^I 



dllj jW^' (^^^ J 



^Uoi jb 4 SPSS j.lJii-.U *L^yi (2006) j 4 <^jj1I ^iJ -(1) 

(2)- Hair,F.(1988) : Multivariate Data Analysis , 5* ed , Prentice Hall UK , P.P.108-109. 

359(j-a ' 0 jSi (jiui ^^j^ ' (2006) tjjjjuil J 4 5jaJ ~(3) 
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: (^jW f.L^VI ^l.iily<b emu -5-3-4-5 

(^jLuluiVI fclil jIjC ^Ijj ^aujij jLuut (14-5) Jj-i^^l 



.'.'.W 






1.79 1 




2.59 J\ 1.80 




3.39 J\ 2.60 t> 




4.19 ^1 3.40 o- 




5 4.20 6- 



(15-5) J (jjjj J .(0.80) Sjjflil JjL gjij (5) cjU^I (4) cjU!i»]l jjj 
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2- -'tl 


Lit jaJVt 








0.70 


1.92 


J * '■^ j' ■ AJLuJI SjjU.a (Jjjiaii ^ £;jSjLuu>it d\js^Xi^ J CjLJjja^ 




1.09 


2.12 


' --^ AJluJI SjJU^ iJ^\ l^ljiiil jL^b 'b&jil J^J^ 




1.04 


2.56 


4 hniil ^ ^^jLubait Jd^^ ^auu ^1.^ ASjmi1\ J^J^ 




0.85 


2.32 


Jj^ JJ& ^ »ti ^LuiSVt J ^J' Jj^ ■ ■ ' A£j.uJI ^j)^) 




1.08 


2.48 


Alo^ A hnilSf ^J^l (Jj>4^) J^J^J^ '^u^j SjIjI ^.ii J^J^ 




0.75 


2.08 


<Liij£ J ( ' j " A:^^^ ^j?^ '^^l^) M^jx^il ^j)^) J^J^ 

. ASjuil] ^ U>uu 




0 92 


2 25 






0.50 


4.56 


J CjLlaxJt ^ ^ULull ^J:?^ J '^^r?^^ Ly*^ ^.^alajl AijJi]) J^J^ 




0.50 


4.48 






0.48 


4.36 


.CjLIaxJI AJuja SOPs fcldlftj^j A^jJilt ^i] J^J^ 




0.67 


3.28 






0.50 


1.48 


J " £>«jil ^ CiLiaxll CiUUJI ^.aaJ cjLuii ^^^1 ^.ii j£ jjj 




0.50 


4.52 






0.53 


3.78 




oil 1. 


0.81 


2.20 


1 -^j' ■ AluJi AjJUa (JJjKi ^ <UUiJ) A^jLuLaib AjS-jS i^^bd] ^.U 




1 nn 


z.uu 






0.94 


2.16 






0.98 


2.68 






0.94 


2.26 





.jL^y\ JjkjE SPSS Vl5 JJ Clr^U i^l : 
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^ ^1 -6-3-4-5 

c> J 4 95% ijjLji^ ^ One Sample t-test t-\ ja^V SPSS jj ^(.ikiuol 



ftJ&l J ^Jj)d t jU^la.) ^iJlluib ^1^1 jaII jLjjII ^Uj (16-5) 



Test Value = 3 


N 


Mean 


Std. 
Deviation 


Std. 

Error 

IVIean 


t 


df 


Sig. (2- 
tailed) 


IVIean 
Difference 


95% Confidence Interval of 
the Difference 


Lower 


Upper 


25 


2.8250 


.32476 


.06495 


-2.694 


24 


.013 


-.1750 


- .3091 


- .0409 



.j_^L^VI (JjkHil SPSS vl5 jj ^l^s^Uii dja.Ull Jjcj : ja^I 
(jiiULall Jajaij3-a jj-a JSl jA j ( (2.82) ^jLuU AlwJI dlLLaJ Jajoijia ^1 JaaJvU (_3jLuill (JjAaJI 
Ajjja-all (_5j3jai<a [j<a (JSl (_^J (0.013) (_^jl-uU Ajjjaia-all t J ^"'^ ^ '^-aJS (3) ^AiluiAll 



kiajall) AjjJaja (jiaajj (jiiLoiVl 1^ (_^ic J ( l3JJ^' (^^^ J ' (0.05) ^Aiioi-all 

^ (J^l£ cJ^-uU ajSjp^ ^ '^^iuJI tj,'.'^"' '"'^.'^^"'^ 'C) Lf^ '^^iuJI g '^^ cj^-*-^) (j,'.'^"'^^ 

:iiju|^| a^jj ^1 iUy-a jbHI -7-3-4-5 

J 4 (3 J j^LJI Jajoi jlall jj^ Jal) 2.25 <-ll*L (Laa-ljai AjjuJI (J^J^iail Ajjl jVI (JllUlLlall) JjVl Jja-all 
^llj]) • 2.26 ( ^ "'T','"' ^^luJI (jj;^"'^ 4j^>juiJI >\L->y>\l) jjA^I (JliljUc. 
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J i A£jjil3 Ul*]l S jl jVI j>> (-J jilaJI jj^l t>> J£jij " : ^ La ^ ^1 J t <jail j^l 

: (JjoLM^ -4-4-5 

J ( Clll jIjc (jl ^15-5) (JjIjuJI (Jj-laJl ^ (jLiJjjuo"^l CllULiJ jj^-^"' ^lUi ^>^-iaj 

Aija-all A£^>juiJI SjIj] J^J^ " U' ' ''''J^ (l3^^J^ Ji^) SjA" ^^f'' 

2.08 iajuojo^ '"i^' ". ^ l&jjJoj 4 jqj^ J ( 1 «\7>jni AluJI ^j-^^''-'; <j3l£JI 

J ( (_><al^ l3^-^ ' (J^>^l A£^)juo l^ix J ( AjjjjuJI AjjIj^iJI Cl)l£^)juaj| j ( ^Ic cJ^JuoJ 

Ajj^ ^ LlLiJI ajl^^yi j'"' ' ^(.ll^Ull ^Jc t hii^^ ^ (S"''.'^ c} ^JJ^ a£^)juo (3f^ 

jl^JaL AjC.j]I A£^)juall ^J^-^j C^-^ J^.AS " ^jW^ liU^ j . Ai^ lJ^-<^ ^ ^j;* ' 

^ 7- j"'' ^ (3^9 )^ J ' (lS^^J^ J:^) 2.12 AlLaja (JluiL ' * 'j-^ JjjLa^l Jauijp^l ^ ^1 ^ojjijM 

j»_pUl (Jj^jaIJI J:J3jP ^y^K<^j A£^>jaill ajljj (_5a1 jSjhij " ojW'' jjJ^ • AajLuJI ajL»Jl 

' ""j^^*^"' ^liiijlj liUj JjiJujiij (jS-aJ ((jSl J:JC.) 2.48 iajuo jla ^^Ic ". ^Xa^ ^ L.':,\Nf 

( Li^jLk ji ( ^A^jjolSI (j.'^'-^) W^^-^ S-^J-^^ ^ ^T'J'" '^X^l ^Uaj (_32j L]:iAlj 

- 159- 



AjjoJI SjJL-o Aiajuijl 1^ jjjSjLuLall J:3-^^ ^-<lliiJ jslj^ ^Uaj A£^>jui3l " SjUc 

<^jA 1^ J ( Ajc^I ^^^Jc. I^Aa jp^l Aj^ljjVI <Lajla A£^)juail ^ ^aiL^\l jja^->ti ^joiLiui 

AluJL 'Lib^Lk Aj-iLiIajQ 'Lnj A£^)jui3l ^.il " ^jW*-- • lJ-**^^ l3J^ ts^j J ' ^J^^ 

(_5jja ((jSlj-a J:J^) 2.32 JajuojjLa ^_^ic ' " ■ ".Ljiilaj ^ikljla (J-*^ (JJ^ Jj*^ ■ JJC AilikAll 
(j-ajJa (JJJS^ J-«Jl J ( A^jjoill ^LuJl C5J^"^V^ ia-ajii 

(^IjiLiall ^ jj J:J^ J ' 3 cJ jjLall Jajoi jiLall (j<a (JSI _jA j ( ((J^l J-« .JiP-^ 2.25 (jLnljojVl 

J ( " i-<1 -^.-ii^tl J ( t-ilj\<^ir\l (jc> (JllljLu]) ^-'■^^ ajjljua j ( ^^^^ ^ "^'^ ^^Ju^ J^Jr^ " 

(_^ic. '-'^^ ".dlULaaJI ^ Aii _j<a SOPs J?-] ^^>J^I c^-^ j2 j3j " ajW*- 

S jljj ^Uaj (3ilaJ (J^>ijill A£^)jui JjL 'LaJilill sIa JJjaiiij jjS-aJ j ( ^oAiij 4.20 jajaij3-a 

2^ ^ <iAA ajSIjJ jiiLa>J ^ J t VLa>al ISO 9001 :2008 
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^JlL ^LajLua ^Uaj A£^)jua]l J^J^" ^jW*^' ■ ^l-^^^l cj^ cj^ J ' C^JJ*^ cj^^ L>"^^) iJlll.ljua 

(j^ijj (Jj(; ' (jlajiiJ |>Lui^l ^_^ic. ^Ualll 1^ ^l^aJluil j\.usL^\ ^ j"'' ^AlLa^^ J:^-^^ 3.28 

^jJI ^ dlULuiJI (jc dlULnll ^^7-^ (JliUjij A£^>jua]l i^:^ ja j3j " ajUsJI Lai . I);^'-^ J ( (J-jUU^I 
1.48 Jajoijp^ ^_^ic. .laa ".l^ULaC aj.lLa j ( AjsI^)^ LuLb^a^j ^ ^"'7- " j i ^a^a^ \\ 

4.52 ^ij Jajuo j!La j_5Jc "AjjoUJ^I L^LlLaaJ (J^ j<a j ( (J-al£ A£^)juill (_$.^ ^J^" ^'>- 

3.78 jj^l liA c:^l£ 2\ w, J . ISO 9001:2008 aJj=JI Sjb] ^Ui:3 a£ ^1 (j^Au 

jjjoiiG (j^^ J ' 3 (>a (J^ ^OMijM diljUxJI ^j<^7> '-1^. ' * 'j^ ((jstj^ J:F-) ' " 7-/'' 
a^ f S-^J-^ f (S,''^"' ('■^ ^ AjjoJI aj.^U.a tjj;^"' ^ AjLtill A^jLuLalL yjlolirJI '^C■J 

AjjuJI <Li^.^jx ^»JJ yjLaLiJI AjC. J Lai ( ^jjjuall j ( ^.iLall jji^l t—lUr. AiUiaVL <Li^.^i^l 

AjuLa^ ^1 La£ . iwJjlla^l jji^l t _ <1 jr. Ljajl AcL^j] (j^^a^ ^ (S"'^,'''"' J ' ^lj-^1 J ' ^ 
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(jj;^"' '-'1 >\L-iy> jSjj A^^ijJ jjjj <jjAj^ l3JJ^ -ij^j J^-ia^ 't?^' t-test jLikI 'ta-nj ^ ^tUll 

JLxijl (jAiLdlj Iaj2j3 <wi^ljil I'll »\L-»^\l J ; ajjIj^I <Jl)lc.liib^all (J^>^) a£^>uo ^ I AjjuJI 
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: -1-6 

sJj^ ■kjek\jl) ''j-'^"' (31^ (jl ^ '^^iuJ) (j;^"' A^jS)i\ <C.ljjyd Cl)l£jjai] (j^^ ~1 

Cl)lxJ^)uU^I J ( Sail ^ja^-| J ( ^1 jjl^l ^_^ic- l^J^ ^-^^j ^ Li ^ ^"'^ 

Clil^ Cju^ ^ jiryu ^Lui'^l (_^ic ljj.^ajLa 4x.ll^ dlSjjoi ^ 1 '^•>J' " 'CLoll .iau ^ "2 

J « R.&D ^"'^^ J « (.Ita^l ^LuobI ^ lB^'.'^"'.' '^^^I t^l^jjoi]! j^i^^ 

aJAa^ ■kcjA^^ J^J^ ^JJ^) ^J-^^) Ac-llib<a <Jl)l£^)juo ^ I Aluili ^-^^^ t3j.' ^"'^^ ^^-^^ ~^ 

J t ^J^yi tllUikLaJl : ^ AJ.UUJJ tllUa A^^u J-aJS Uiiala (16) ^ dlUlialaJl j>i 

^ ^7- J'" aji^^liA (_3:nJaj] <L.aj^)L<JI <^Anll (J^uG 4jjj.^l ClilALiLa]! j ( 4u1sj]I CllliIlaiLiJI 
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^ ^^-j'" AjjuJI (JJfJaJ aAjoC (J^joU jjl ^ (; Aauijjj aA^^ 12 jj-a Ail^ Aij^)]a ^JajLi, ^1 J^sl ^ ~4 
. A£^>jui (JS A-Ak^jx^ak jjil l^J-af.!iLa (jS-aJ j ( AjjjjuJI AjjjS/I Acllk^ Clll£^)jui 

. AjjI j^I (-lllclik^ail (Jjjoill A£jjui 
(_3^>jui3l a£^>ju5 ^ AjjuJI Aj^^ia (JAiLj JsIjJ A^jJ (jjj AjjAj^ l3jj^ A^j3~7 

if 

r'llc.l 'i. jjjjjill a£jjJo ^ (_3 J J Will Ajlac- ^^-^ f»^l (3^1 _J*J1 ^ J'" Ajjoill sjjIia ^jJ.'^"' 

.AjjIj^I 

f . * _ _ _ ^ 



Aj^UJI Jjikjll AWnnV A^UJI j--;'-^-' 
f g"'^ T*^/'^^ cD^k ^ ^^_^jJaj^l^ ^Ij^l ^iLal] yJJjl^l «.!^La«Ji ^LuA^l j:^J^ * 
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.Liaajal AAuJI cJj^ (^^^ S-^J-^ ^j...-^->\l ^jjjjd^ ^ (jjSjLuLojl • 

. jjjxill] (jjLalxJl AjuLoa • 
. <uilj^l (Ja^ A£^)jua]l ^ ^ '^^luJI (J^lLdl <LaC.I^ ^J^-^j ^ -^J^J ('■^ * 

: Cih^ -2-6 

J .^juoljiill (J^-« 4^jjaill t_jjiiaA]l (JSjoiIIj Ia jijj j».AaJ l^>iaj Ajjjou]! j ( AjjliVI 

^ ^7- j'" AjjuJI (jJ^JadJ ^ ' J ( a«,ja£ AjjLuHuiI A^^j A£^)jua]l fijl.^] Ajlaujoil ajj^jjJa (^J^Ull 

J (La^ajoi AjjuJI aj^U^ tj,'.'^"'^^ i-il i^L-i^ J^J^ a^Lubol] AjjIj^I dllcUx^all ^ 

A£^>juiJI Bjljj (_^Jc. (.ll^Ull J . (_5-ajaiJ lJ^JuoJ ^ ^7-,'"' Aluill ajjU<a (J^iUaV A£^>juill Ajjj^ 

(Ja^ A£^)jud^l <Llib<ajx<ak ^ -7- ^ AHuJI ajjU^ Ax^aL^ <x<u]ajQ (JjjAuiIj ^jlajiiJl 1.^ 

^ (1"6) cJ^joill jA LaS dlLjjli.ao (j^ Ail^ J ( AjuoIj^I 
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.AajIj^I CjlfUyoIi J>uJI A£>ui I n->jHi MJLuJI SjjUai A^jjlail M^LOjkLiil (1-6) 

.AjjI j^l A^jjilill 4 ;i ^ ^-^ LiJ Cll:i.Ll]l jl^l : j-Ij-^I 

AlxA\ aj^lxai A\-\j\\jljJ^\ (-jl^S/l j c 4-<il*JI Ljjjil a^Liail <laJ ^ jjUjlL • 

. 1 <v>Jii' 4jjaill aj^Lui a^LiS 4aaJ dilcl (JjjIjjj • 

.Laaojoi Ajjoill aj^Li<i ^jiW'i ^LajV Jjl ^j-all j Lli^^la^joull • 

. (jj I ii-^M 4ja>jtj( jpjoij aj^LbaS 1 <^^^Jlll ^JjoJI ^jjiW'i ; 
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( ^^^i^l^l (jj^.V'ili CjIjIoC' (Jm sjUjjuoVIj <U£>uJI (jjjoi^all ^jLoba 4j^lla j ( -Ij-^^ * 

. aIaC (Jj(; ■ J ( A^jJalj j ( aJ.^a^ a«.li£ jjjIji^ laSj ^ ^^-J'" AjjoJI l3:3^ l}^^ * 

• jjillil iS^iL. J^Jaij ^ (^^jll CllljiaJl Jjiij J 4 

JaliaJI ^jUuial <ijaia-all (-llULasJI (JjaUll CliULoC j i Ajjj^l (IjIa^IjaJI *^J?>j • 

J ( ^Jj^ J:^'^ J ' ^jj""^"'^^ Aiajuajl ^ ^jj^jLulolj ^jjx^l j ( ^jLa^l j,''"^"'^^ -^jj^ * 

4iuJI jjjs (3 

. jo^I ^jll jlLVI 

^j.„^-i\l ^j^yi/i (Jl^;^ (J!^Lk j^A^I ^.laLlllj I ^7-,'"' AjjuJI ajjliA a^ljS <laJ js^^j * 
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'^^-^^ cJj^ J ' ^ ''' "^^ r'll jljaluil ^^^C Jali^l J ( ^ ^ ■ "-- J ( 4^l!lj'yi 

AjjjjoJI AjjjVI Ac-Ux^a (Jlll£jjai ^ ^ ^T* j'" '^^iuJI (Jj;^"'^ AjjU^ajSVI <jailj^ • 

AjjjVI Ac-Ul^ l;;-:-!''^"' AjjL^aa-VI (-llLtjadJl j t (-111 AjLkJi AjoiI jJ • 

• AjjjjuJI ciilSjjoi ^ ^ "^j"' '^jj^l l3#^^ cS-^^Ji! cy*^ ^-^J * 

(jjj J ( Sjjjjoill Aclik^ (Jlll£jjjo ^ ^LoJl L^J^-^V^ Ja-ajll (jjJ 4jjlLa AjoiljJ • 

AluJI (JjfLdl l^J^«.!^ C^Aa j ( AjjjjuJI AjjjVI Ac-Ux^a (Jl)l£^)juo ^ aJj^l Ail£ * 

.AjjjjuJ) AjjJ^I AC-ljj^ Clll£jjal ^ ^"<liU/.\l J^l SjlJ ^.^laji ^ ^ ^? J'" AluJ) • 
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^ ^^-j'" AjjoJI Aj^-^ia (_3JfLjl A^^pJl ^L^jll (J-al j*J AjoiljJ : ^2013)' jal^j ( ijj-^ ~ 

t jAx-iill J - i^U^yi J:}knll U:A^WJI UjJJ (2002) t ^liu SJjIc t iil jjj - 

.145 

^-a^jj . AjQaJt Cllljl^-all frUj] J^Aa : sjlj^l CllaJl (Jjia (2006)' IajI ' (jljl£jjai — 

.180 

i Ljjjoji ^Uoj jIj ( SPSS ^lAilalU *U^yi (2006)' J - 

.359-358 

QC Aja-Jjjp ajjuii 2012\5\3 AjjjjoJI <ajj*JI Ajjj^-aaJl — (Jlil jjU^l ^jjp j A\ii\'\\ AllA — 

.AjjjjuJ) AjjIj^I Clilc-ljj^i 

acUl^ 5-aU!l <jlikj <jail : DMAIC Uaj AjjlkJI ajjjVI ajc jj 
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Abstract 



This research is aimed at studying the matter of Six Sigma implementation in 

The Syrian Pharmaceutical Companies as a way to enhance the quality of drug 
products , and to determine the requirements for successful implementation Six 
Sigma , and what benefits and obstacles could be appear during the application 
process . This research has been executed as a case study by implementing Six 
Sigma Methodology at Orient Pharma. Company to realize the benefits and 
obstacles of the implementation . In addition to that , the existence of the 
determined requirements for successful implementation of Six Sigma in the 
studied company has been measured . And a theoretical study including many of 
important researches that studied this research's problem has been done , to 
review the results achieved and benefit of them in executing this study. Then , a 
simplified conceptual framework about Six Sigma concepts and methods has 
been formed. After that , the research studied the matter of implementing Six 
Sigma in Syrian Pharmaceutical Companies , and why they need it , and the 
fields that's could benefit from Six Sigma . A group of (16) requirements has 
been determined as a "must to be" available before stating the application 
process , these requirements are divided into three main categories : Managerial 
requirements , Technical requirements , and Human requirements , which create 
together the suitable environment for successful implementation of Six Sigma. 
The most important results this research achieved are : it is applicable to use Six 
Sigma as valuable approach to enhance quality of drug products of the studied 
company, whereas significant improvements have been achieved through the 
DMAIC project such as increased quality of the drug product involved in it , 
decreased variability in the manufacturing process , and enhanced process 
capability to meet the desired quality requirements of the drug . In addition to 
that , a significant differences have been detected between the existed 
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requirements in the studied company , and the needed requirements for the 
successful implementation of Six Sigma . The required role of the company top 
management , and the resistance of employees are the main obstacles for the 
successful implementation of Six Sigma in the company. A roadmap of 12 steps 
has been suggested to facilitate the implementation of Six Sigma in The Syrian 
Pharmaceutical Companies , and could be modified according to each 
company's resources. Finally , some recommendations have been suggested to 
the company such as : the importance of the full existence of the determined 
requirements for successful implementation of Six Sigma before starting the 
deployment process , and the viable role of the consultant party that could 
qualify the employees and provide the needed training about Six Sigma concepts 
and methods . Also the research recommended the company to utilize the 
suggested roadmap to facilitate Six Sigma deployment ,and an organizational 
Six Sigma structure suitable for the studied company with the basic roles and 
responsibilities needed for it , and to save and sustain the improvements 
achieved from the DMAIC project executed in the studied company . 



Keywords : Six Sigma , Syrian Pharmaceutical Industry , Quality Improvement. 
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